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Welding Shop Economy! 


The enviable record of TORCHWELD apparatus 
for efficiency and economy in operation has been gained 
through scientific and comparative tests. 


Unfailing Efficiency 


Torchweld welding torches will properly and economically perform as they 
are free from flashback annoyances—and maintain an unchanging neutral flame 
under all conditions. 


Economical Gas Consumption 


Torchweld welding torches operate on evenly balanced pressures, and be- 
cause of TORCHWELD principals of construction, require equal gas consumption 
only. 


Substantial Construction 


Torchweld torches are made of solid bar brass stock, all permanent joints are 
brazed—not soldered; and the heavy tips of solid bar copper stock. 


Torchweld apparatus for welding and cutting represents all that is obtainable 
in desirable equipment—and at the RIGHT price. Send for interesting literature. 


TORCHWELD EQUIPMENT COMPANY 


224 North Carpenter Street CHICAGO 
Cleveland Detroit Pittsburgh 
St. Louis Kansas City Minneapolis 








yp a by the Welding Engineer Publishing Co. Entered as Second Class Matter Jan. 20, 1916, at the Post Office at Chicago, Ill., Under 
"€@ Act of March 3, 1879. 








What Oxweld 
has done 


for others— 


Oxweld can do 
for you. 


The friction fighter 








HEREVER wheels turn or metal rubs on metal friction is 
constantly at work hindering, wasting, destroying. 


The best devised systems of lubrication serve but to re- 
tard the inevitable damage resulting from wear. 


Only by oxwelding can friction be forestalled economically. 


Worn axles, shafts, gears, rolls and the like are built up to their 
original size with scarcely any lost motion. 


Cracked and broken parts are made-over as good as new in an as- 
tonishingly short time at a surprisingly low cost. 


Oxweld has eliminated costly tie-ups from thousands of plants. 


Oxweld Service Engineers, stationed in more than fifty centrally 
located cities, are ready to demonstrate what oxwelding and cutting 
can do to prevent waste in your plant. 


Write, wire or telephone to the nearest address below for immediate 
attention. 


An illustrated book, “Oxweld Can Do It!” is yours 
on request. It tells what Oxweld is doing for others. 


OXWELD ACETYLENE COMPANY 
Newark, N. J. Chicago San Francisco 


World’s Largest Maker of Equipment for Oxwelding and Cutting Metals 
Sales Representatives in the Principal Cities of the World 


0-506-21 
ee 
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A Purox Torch is like a mirror 
— itis always ready to work 
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upon Their Makers and Users 








Step in front of a mirror and instantly 
the mirror performs that service for which it 
was designed. 


In a like manner a PUROX TORCH 
responds instantly without any preliminary 
tinkering or coaxing. 


When the gas pressures are properly adjusted 
you can be assured that your PUROX TORCH will 


The Modern produce the neutral flame desired by every welder. 
Torch Bearer 
Carries a WELDING 
pony PU R C) 
CuTTinG 
597 BEAUFAIT ST 52nd & SANTA FE AVE. 
DETROIT . LOS ANCELES 
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Duyers’ Index 


Readers of Ohe Welding Sngieer will find this index to contain the . 
most accurate mformation obtainable relating to welding apparatus and! q 
supplies. Che advertising section includes the principal manufacturers 


of the United States. 


a 








ACETYLENE (Compressed in Cylinders) 
Air Reduction Sales Co. 
Commercial Acetylene 
Linde Air Products Co. 
Universal Oxygen Co, 
Prest-O-Lite Co. 


Supply Co. 


ACETYLENE GENERATORS 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Universal Oxygen Co. : 
Victor Oxy-Acetylene Equipment Co. 


ALUMINUM FILLER RODS 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Wm, Cramp & Sons 
Electric Arc Cutting & Welding Co. 
Iron City Foundry Co. 
Kentucky Oxygen-Hydrogen Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co. 
Hauck Mfg. Co. 
Imperial Brass Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Mach. Ce 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 


ALUMINUM FLUX 
Air Reduction Sales Co. 
Alloy Welding Products Co. 
American Flux Co. 
Burdett Cxygen Co. 
Kentucky ST ny dee Co. 
Cortland Welding Compound Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co. 
Hauck Mfg. Co. 
Imperial Brass Co. 
Modern Engineering Co. 
Morey Flux & Chemica! Co. 
Oxweid Acetylene Co. 
Superior Oxy-Acetylene Machine Co 
Torchweld uipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
ALUMINUM SOLDER 
Air Reduction Sales ©o. 
Burdett Oxygen Co. 
Liberty Welding Co. 


ANNEALING FURNACES 
Aeroil Burner Co. 
Buffalo Dental Mfg. Co. 
General Electric Co. 
Universal Oxygen Co. 

APRONS (Asbestos) 
Chicago Eye Shield Co. 
F. D. Farnam 0. 
Electric Are Cutting & Welding Co. 

ASBESTOS GLOVES 
Air Reduction Sales Co. 
Asbestos Products Co. 
Burdett Oxygen Co. 
Chicago Bye Shield Co. 
F. D. Farnam & Co. 
Imperial Brass Mfg. Co. 
Universal Oxygen Co. 


ASBESTOS SHEET PAPER 
Air Reduction Sales Co. 
Asbestos Products Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co, 
F. D. Farnam & Co. 
Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
puperier Oxy-Acetylene Machina Co. 
nited States Welding Co. 
niversal Oxygen Co. 
BLOW TORCHES (Acetylene) 
See “Torches” 
BOOKS (Relating te Welding) 
The Welding Engineer 
Electric Are Cutting & Welding Co. 





Rochester 
Welding 
Works 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 
economy. 


Nine years’ experience. 


Rochester Welding Works 
349 Orchard St., Rochester,N.Y, 
S. W. MILLER, M. E., Proprietor 











Unusual Welding Problems 


are an everyday occurrence in our 
shop. We go anywhere, take the 
big and little Jobs. We use Oxy- 
Acetylene and Electric Arc proc- 
esses. 


Boiler Welding and special tanks 
our specialty. Our ten-ton crane 
handles big work with ease. 


Telephone or write for particu- 
lars. 


Chicago Welded Products Co. 


226 N. Carpenter St., Chicago 











BRASS AND BRONZE FLUX 


Air Reduction Sales Co. 
Burdett en Co. 

Cortland elding Compound Co, 
Hauck Mfg. Co. 
Davis-Bournonville Co. 

Kentucky Oxygen-Hydrogen Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 

United States Welding Co. 
Oxweld Acetylene Co. 


Smith’s Inventions, Inc. 


Superior Oxy-Acetylene Machine Co. 


Torchweld Equipment Co. 4 
Universal Oxygen Co. { 
BRASS SPELTER WIRE 
Air Reduction Sales Co. ; 
Burdett Oxygen Co. 
Universal Oxygen Co. 
Torchweld Equipment Co ; 
BRAZING OUTFITS 
Bastian-Blessing Co. 
Buffalo Dental Mfg. Co. 
Hauck Mfg. Co. 
Imperial Brass Mfg. Co. 
Smith’s Inventions, Inc. 
Superior Oxv-Acetylene Machine (o 
Torchweld Equipment Co. 
Weldit Acetylene Co. 


BRONZE FILLER RODS 


Air Reduction Sales Co. 
Central Steel & Wire Co. 
Wm. Cramp & Sons 
Electric Are Cutting & Welding Co 
Burdett Oxygen Co. 
Hauck Mfg. Co. 
Davis-Bournonville Co. 
Kentucky Oxygen-Hydrogen Co. 
The Imperial Brass Mfg. Vo 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machins Ce 
Torchweld Equipment Co. 
United States Welding Co : 
Universal Oxygen Co : 
BUTT WELDERS ! 
American Electric Fusion Corp. § 
CABLE (For Leads) 
Electric Arc Cutting & Welding Co 
General Electric Co. 
Transportation Engineering Corp 
Wilson Welder & Metals Co. 
CARBIDE (Calcium) 
American Carbolite Sales Co 
Gas Tank Recharging Co. 
Shawinigan Products Corp. 
Union Carbide Sales Co. 
ARBIDE (Compressed in Cakes) 
Carbic Mfg. Co. 
CARBON (Blocks, Paste, Etc.) 
National Carbon Co. 
U. 8S. Welding Co. 
Electric Arc Cutting & Welding Co 
CARBON REMOVING TORCHES 
See “Torches” 


CAST IRON FILLER RODS AND FLUX 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Bierman-Everett Fdyv. Co. 
Central Steel & Wire Co. 
Cortland Welding Compound Co. 
Wm. Cramp & Sons 
Electric Arc Welding & Cutting Co 
Iron City Foundry Co. 
Davis-Bournonville Ce. 
Kentucky Oxygen-Hydrogen Co. 
Hauck Mfg. Co. 
International Oxygen Co. 
Modern Engineering Co. 
The Imperia! Brass Mfg. Co 
Oxweld Acetylene Co. 
Imperial Brass Mfg. Co. 
Page Steel & Wire Co. 
John A. Roebling’s Sons Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Standard Mfg. Co. 
Torchweld Equipment Co. 
Transportation Engineering Corp. 
United States Welding Co. 
Universal Oxygen Co. 
COPPER FLUX 
Air Reduction Sales Co. 
Imperial Brass Mfg. Co. 
CUTTING RODS (Elec. Arc) 
Electric Arc Cutting & Welding Co 


ERS 
Wm. Wharton, Jr., & Co. 
ELECTRIC ARC WELDING OUTFITS 
Electric Arc Welding & Cutting Co. 
General Electric Co. 
Lincoln Elec. Co. 
Westinghouse Elec. & Mfg. Co. 
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SERVICE PLANTS 








Buffalo, N. Y. Minneapolis, Minn. 
846 Main St. 14 No. 9th St. 
Chicago, Ill. New York, N. Y. 


1522 Michigan Ave. 355 W. 57th St. 





Cleveland, Ohio 
6529 Euclid Ave. 


Pittsburgh, Pa. 
5102 Baum Blvd. 





Milwaukee, Wisconsin Over 500 Licensee Representations San Francisco, Calif. 
18 Martin St. Throughout the World. 116 Hyde St. 


L. LAWRENCE & COMPANY 


Originators of Lawrence Scored Cylinder Process 





Beware of Imitators 


Home and Licensee Office: 
292 Halsey Street NEWARK, NEW JERSEY 


Repairs to Scored Cylinders by Lawrence 
Patented Process are permanent and guaranteed 
for the life of the motor. 


Shop licenses obtainable. Write for particu- 
lars and prices today, as someone may be ahead 
of you. 


Distributors of De Luxe Light Weight Gray 
Iron Pistons, Rebco and Hi-Speed Rings and 
Wrist Pins. 
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ELECTRIC RESISTANCE WELDERS. See 


“Resistance Welding Machines” 


ELECTRODE HOLDERS 
Electric Are Welding & Cutting Co. 
Wilson Welder & Metals Co. 
General Electric Co. 
Transportation Engineering Corp. 


LYTIC OXYGEN AND HYDROGEN 
GENERATING EQUIPMENT 


Burdett Oxygen Co. 
The Electrolabs Co. 
International Oxygen Co. 
Universal Oxygen Co. 


FILLER RODS (Swedish Iron) 
Air Reduction Sales Co. 
Bierman-Everett Fdy. Co. 
Burdett Oxygen Co. 
Central Steel] & Wire Co. 
Wm. Cramp & Sons 
Kentucky Oxygen-Hydrogen Co. 
Electric Arc Cutting & Welding Ce. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
Modern Engineering Co. 
The Imperiai Brass Mfg. Co. 
Oxweld Acetylene Co 
Page Steel & Wire Co. 
Superior Oxy-Acetylene Machine Co. 
Transportation Engineering Corp. 
Universal Oxygen Co. 
Weldit Acetylene Co. 


FILLER RODS (Tobin Bronze) 


Air Reduction Sales Co. 
Burdett Oxygen Co. 

Central Steel & Wire Co. 
Bierman-Everett Fdy. Co. 
Davis-Bournonville Co 
Kentucky Oxygen-Hydrogen Ce. 
International Oxygen Co. 

The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co 

Page Steel & Wire Co. 
Superior Oxy-Acetylene Machine Ce. 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 


FILLER RODS (Vanadium Steel) 


Air Reduction Sales Co. 
Burdett Oxygen Co. 
Bierman-Everett Fdy. Co. 
Central Steel & Wire Co. 
Universal Oxygen Co. 

Wm, Cramp & Sons 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
International Oxygen Co. 

The Imperial Brass Mfg. Co. 
Modern Engineering Co, 
Oxweld Acetyiene Co. 
Reid-Avery Co. 

Torchweld Equ!pment Co. 
éuperior Oxy-Acetylene Machine Ce. 
United States Welding Co. 
Universal Oxygen Co. 


FIREPROOF PLASTIC 


National Carbon Co. 
U. 8S. Welding Co. 


FLUE WELDERS (Electric) 


General Electric Co. 
Wilson Welder & Metals Co. 


FLUXES 

Air Reduction Sales Co. 
American Flux Co. ° 
Cortland Welding Compound Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Smith’s Inventions, Inc. 
Universal Oxygen Co. 


FURNACES (Annealing) 
Buffalo Dental Mfz. Co. 
General Electric Co. 


Hauck Mfg. Co. 
Universal Oxygen Co. 


PREHEATING FURNACES 

Buffalo Dental Mfg. Co. 

Giest Mfg. Co. 

Hauck Mfg. Co. 

Imperial Brass Mfg. Co. 

Modern Engineering Co. 

Superior Oxy-Acetylene Machine Co 
GAS BURNERS (Preheating) 

Air Reduction Sales Co. 


Superior Oxy-Acetylene Machine Co 
Universal Oxygen Co. 
A'TGES 


U. 8S. Gauge Co. 

GENERATORS (Oxygen or Hydrogen) 
Burdett Oxygen Co. 
The Blectrolabs Co. 


International Oxygen Co. 
Universal Oxygen Co. 


GLOVES (Welders Asbestos) 


Asbestos Products Co. 

Burdett Oxygen Co. 

Chicago Eye Shield Co. 
Davis-Bournonville Co. 

Electric Arc Cutting & Welding Co. 
International Oxygen Co. 

Imperial Brass Mfg. Co. 

Torchweld Equipment Co. 

F. D. Farnum & Co. 


GOGGLES 
Chicago Eye Shield Co. 


Geo. S. Johnston Co. 

Imperial Brass Mfg. Co. 

Modern Engineering Co 
Transportation Engineering Corp. 
wilison Goggles, Inc, 


GRINDING MACHINES 
Transportation Engineering Corp. 
Wodack Electrical Tool Corporation. 


HARDENING FURNACES 
Buffalo Dental Mfg. Co. 
General Electric Co. 

Hauck Mfg. Co. 

HOSE (Oxygen and Acetylene: 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Buffalo Dental Mfg. Co. 
Davis-Bournonville Co. 
Kentucky Oxygen-Hydrogen Co. 
International Oxygen Co. 
Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
United States Welding Co 
Universal Oxygen Co. 

HOSE UNIONS 


Air Reduction Sales Co. 
Bastian-Blessing Co. 

K-G Welding & Cutting Co. 

Hauck Mfg. Co. 

Imperial Brass Mfg. Co. 
International Oxygen Co. 

Smith’s Inventions, Inc. 

Superior Oxv-Acetylene Machine Co. 
Torchweld Equipment Co. 

Universal Oxygen Co. 


HYDROGEN 


Rurdett Oxvgen Co. 

California Compressed Gas Co. 

Gas Products Association 

Electrolytic Oxy-Hydrogen Laboratories, Inc 
International Oxygen Co. 

Universal Oxygen Co. 


HYDROGEN PLANTS 
Burdett Oxygen Co. 
Electrolytic Oxy-Hydrogen Laboratories, inc 
International Oxygen Co. 
Universal Oxygen Co. 


KEROSENE PREHEATING TORCHES 
Air Reduction Sales Co. 
Hauck Mfg. Co. 
The Imperial Brass Mfg. Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Uxweld Acetylene Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co. 


NEEDLE VALVES 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
The Bastian-Blessing Co 
Universal Oxygen Co. 
Buffalo Dental Mfg Co. 
Federal Brass Works. 
General Welding & Eqpt. Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Smith’s Inventions, Inc. 
superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 


NITROGEN 
Air Reduction Sales Co. 
Linde Air Products Co. 


OLL BURNERS (Preheating) 
Air Reduction Sales Co. 
Gas Products Asan. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co, 
Uxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co. 


OXYGEN (Compressed in Cylinders) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
California Compressed Gas Co. 
Gas Products Ass’n. 
International Oxygen Co. 
The Linde Air Products Co 
Swift & Co. 
Universal Oxygen Co. 


OXYGEN AND HYDROGEN GENERATING 
EQUIPMENT 


The Electrolabs Co. 
Burdett Oxygen Co. 
Gas Products Assn. 
International Oxygen Co. 
Universal Oxygen Co. 
PREHEATING FURNACES (Artificial or 
Natural Gas and Oil Fuel 
Imperial Brass Mfg. Co. 


PRESSURE GAUGES 
Air Reduction Sales Co. 
Bastian & Blessing Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
U. 8. Gauge Co. 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
Weldit Acetylene Co. 
REGULATING VALVES (Acetylene) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 


Burdett Oxygen Co. 
Davis-Bournonville Co. 
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Federal Brass Works 
Hauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg (> 
K-G Welding & Cutting co 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetyiene Machine 
Torchweld Equ'pment Co. 
United States Welding Co 
Universal Oxygen Co. 
Universal Regulato> “o. 
Weldit Acetylene Co. 
REGULATING VALVES (Hydrogen 
Air Reduction Sales Co." 
The Bastian-Biessing Co 
Rurdett Oxygen Co 
Federal Brass Works 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Universal Oxygen Co. 
Weldit Acetylene Co. 
Universal Regulator Co. 
K-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machin: 
Smith’s Inventions, Inc. 
Torchweld Equipment Co. 
Universal Oxygen Co. 
REGULATING VALVES (Oxygen) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Federal Brass Works 
Imperial Brass Mfg. Co. 
Smith’s Inventions, Inc. 
Universal Oxygen Co. 


SAND BLAST 
Transportation Engineering Corp 
RESISTANCE WELDING MACHINES 
American Electric Fusion Corp. 
SCORED CYLINDERS 
L. Lawrence & Co. 
Wilson Welder & Metals Co. 
SEAM WELDERS (Electric) 
American Electric Fusion Corp. 
General Electric Co. 
SILVER SOLDER 
F. H. Noble & Co. 


SOLDERS 
Liberty Welding Co. 


SPOT WELDERS 
American Electric Fusion Corp 


TORCHES (Oxy-Acetylene Welding and 

Cutting) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Carbic Mfg. Co. 
Burdett Oxygen Co. 
Davis-Bournonvilie Co. 
Federal Brass Works 
International Oxygen Co. 
The Imperial Brags Mfg. Co 
K-G Welding & Cutting Co. 
Modern Engineering Co. 
Victor Oxy-Acetylene Eqpt. Co. 
K: atucky Oxygen-Hydrogen Co. 
Uxweld Acetylene Co. 
Prest-O-Lite Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
The Thermalene Co. 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 

Weldit Acetylene Ce. 

TORCHES (Oxy-Hydregen Welding and 
Cutting) “ ‘a , 
Air Reduction Sales Co. 

The Bastian-Blessing Co. 





Texas Headquarters for Welding 
and Cutting. The Best Equipped 
Plant in the State. 


Southern Welding & Machine Co. 
212-14 College Street 


San Antonio, Texas 





Burdett Oxygen Co. 
Davis-Bournonville Co. 
International Oxygen Co. 

The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co 
Smith’s Inventions, Inc. 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co 


TANK CONNECTIONS (Oxygen and Acety 
lene Adaptors) 
Air Reduction Sales Co. 
International Oxygen Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
The Imperial Brass Mfg. Co. 
Torchweld Equipment Co. 
Universal Oxygen Cc 


THERMALENE-GAS 
The Thermalene Co. 
HERMIT WELDING 
Metal & Thermit Corp. 
TORCHES (Gasoline and Kerosene Prehes* 


Air Reduction Sales Co. 
Buffalo Dental Mfg. Co. 
The Imperial Brass Mfg. Ce. 
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UNION CARBIDE 


WORLD’S BEST QUALITY—HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of Union Carbide in 
all regular commercial sizes are car- 
ried at each of Union Carbide Sales 
Company’s Warehouses listed be- 
low. 


Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 


Generator Sizes of Union Carbide 
Packed in 100 Pound Drums 


31% in. x2 in. (Lump) 
2 inex % in. (Egg) 
14in.x ¥% in. (Nut) 


% in. x 1/12 in. (Quarter) 


for Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting Plants, Contractors’ 
Torches and Flare Lights, and nu- 
merous other pieces of Acetylene 
generating apparatus designed for 
the use of one of these sizes of Car- 
bide. 


UNION CARBIDE SALES COMPANY 


Peoples Gas Building 
Chicago, IIl. 


Carbide and Carbon Building 


30 East 42nd St. 
New York 


Balfour Building 


California and Sansome Sts., 


San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 


Shipments Always Made On Day Orders Are Received 


ALABAMA 
Birmingham......++.++- 1916 Morris Ave. 
Mobile. ..ccccossecsce 16 S. Commerce St. 
Mont@WOMery ..cccccecces 114 N. Perry St. 

ARIZON 
Phoenix... ccocccccces 42 S. Central Ave. 

AREANGAS 

Gunitth. . 2 v2066cnnnses 123 S. Ninth St. 
CALIFORNIA ° 

PrOWO cc 0s hs crew eee eaeees seen 932 H St. 
Los ARGOS. 6 cs ccscvsvees 639 Gibbon St. 
SastOmhGNiO. ccc cccccecesqoccuvem 217 O 8t. 
San Diego......ceoes Seventh and J Sts. 
San Franciece@......cccserece Balfour Bidg. 

COLORADO 

Denver...... Nineteenth and Wazee Sts. 
CONNECTICUT 
Hartford. ...020 00008 dee 412 Trumbull St. 
DISTRICT OF COLUMBIA 
Washington........§ 501 Second St., N. E. 

FLORIDA 
JackSOR Ville. acc cvcesoecess 13 Cedar St. 
Tams «2: 04é octaves weanes 805 Tampa St. 

ve werereeet 

TIANUR. .cvccsecdevessese P. O. Box 1594 


Savannah, Ogeechee Canal, S. of Bay St. 
P. O. Box 78 


ILLINOIS 
hicago..... 122 So. Michigan Boulevard 
Danville@..ceccceses eleeeeeee ° Oak 8t. 
DOCOET « iv<sawe den aes 133 w. William 8t. 
Bast Gt. Tete. vice cee cces 700 Broadway 


Phones Bell-Bridge 320, 
Kinloch-St. Clair 320 


Marion..315 8. Granite St., P. O. Box 747 
MOuMOOIE ss: cane cdicas 124 E. Archer Ave. 
eg, eC eee 100-110 Edmund St. 


Phones Main 700-701, Interstate 7000 


Quincy...... 313 Delaware St., Phone 220 
Springflield........ -1801 Washington St, 


StPORIOF. « cucles tes cnaen 702 East Elm St. 





UNION 


INDIANA 
Evansaville.......cccceees 1601 Illinois St. 
Fort Wayne....cccccosecs 2216 Broadway 
Indianapolis...... 110-112 S. Alabama St. 


Phones Bell-Main 2410, 
Independent 27-474 


Terre Haute........-+-% 921 Wabash Ave. 
IOWA 
Davenport. ....cscccsces 118 Harrison St. 
Des Moines.......... Third and Elm Sts. 
Dubuque....... 8th and Washington Sts. 
Fort Dodge..... Central Ave. at 16th St. 
Ottumwa.....207-9-11 S. Washington St. 
Sioux City..925 Fourth St.,. P. O. Box 398 
Waterloo. .vccceces 1209 Bast Fourth St. 
KANSAS 
PitteburgG..cccecceccsss 109 W. Third St 
OTR « 00:60 00 0.043000608s 154 N. Fifth St. 
Wichita....Douglas and Sycamore Aves. 
P. O. Box 951 
KENTUCKY 
AMER cccccccccecdedecececsesscesedsovces 
Louisville...... CE Oe EG i26- E. ‘Main St. 
Middlesboro....... 1701 Cumberland Ave. 
LOUISIANA 
New Orleans..........-. 4124 Toulouse St. 
MAINE 
Portland ..ccccescsscecss 11 Exchange St. 
MARYLAND 
Baltimore. .occccccesecs 19 E. Lombard St. 
Cumberland....53 Third Nat'l Bk. Bldg. 
Salisbury...Mill St., Opp. Fulton Station 
MASSACHUSETTS 
Springfiela ..ccecccvesevseces Napier St. 
WOreeSte? .ccccccscccecede 15 Federal St. 
MICHIGAN 
Detroit...... Federal and Junction Aves. 
Grand Rapids..500 Shawmut Ave., N. W. 
ee. eee First Nat’l Bank Bldg. 
Iron Mountain......513 Stephenson Ave. 
SOEs 64:60:34 8.6044 172 South Water St. 
Muskegon.......... 303 W. Western Ave. 
Saginaw.....1830-1840 N. Michigan Ave, 
Sault Ste. Marie.......sc.0- eecccccccccce 
MINNESOTA 
WiuRsAPOUE....0.. evan dwars 334 N, First St. 


Phones Nicollet 7121, 
Tri Cty Rees 38634 


,e 0) eee en ee 413 Chestnut St. 
MISSISSEFE? 

Vicksburg ........:- Washington St. 
MISSOURI 

Kaneas City. cccccccss 1422 St. Louis Ave. 

St. Joseph....<--980 Bizth B.. Sta. “A.” 

Bt: TAGES. scene (See East St. Louis, Ill.) 
NEBRASKA 

EE Ce 1007-9-11 Jones St. 


Union Sta. P. O. 
NEW JERSEY 


eee West and Clinton Sts. 

Newark.......... 251-55 Ridgewood Ave. 
NEW YORK 

Po Se eee eee Pe 108 Third Ave. 

pS Ee ee re 21 Jarvis St. 


Phones Long Distance 467, 
York State 210, Bell 2450 


ery 1336 Genesee St. 
Geneva...... Exchange St. & R. R. Place 
Hurleyville ececcceeesccosecces 

Ps 6.46-0sccanewan 11 New York “Ave. 
Kingston..... O'Neil St., Near Broadway 
Wiagarea Valle ...ccccccce eee 
Poughkeepsie........cssscecee ; Smith ‘St. 

and N. Y., N. H. & H. R. R. Tracks 

Utica ca sxdeletaoeaeseaun onl 135 Hotel St. 


438 Court St. 


Whitehall 22-23 Main St. 


NORTH CAROLINA 


CUNEO 00085 6000 4ee ..205 W. First St. 
Dj Pee 13 N. Front St. 
een eee P. O. Box 149 
NORTH DAKOTA 
ee Fifth St. and Second Ave. 
OHIO 
DE. Gaetanet Factory and Moore Sts. 
CAREORs «0 ccces 618 Mulberry Road, 8. E. 
Cincinnati..67 Plum 8t., Phone Main 682 
ce eer 601 The Citizens’ Bldg. 
pT EP rr ee: 310 Dublin Ave. 
i, See Ore 812-828 E. First St. 
a atte 0:0-dea Gna dome 338 East High St. 
Mansfield...40 West Third St., Phone 69 
Steubenville...... 324-343 N, Seventh St. 
WOES rs kines ssh cee ee 414 S. Erie St. 
Youngstown..... Jones and Brittain Sts. 
Zanesville....... -Main and 2nd Sts. 
OKLAHOMA 
ORIGHOMA. 6 6.0ccévens 4 West Park Place 
| errr 1-11 N. Boulder St. 
OREGON 
gg rr 15th and Hoyt Sts. 
PENNSYLVANIA 
a APP ee 359 Beaver St. 
DuBois....Weber Ave. and Franklin St. 
East Greensburg..Clark and George Sts. 
Ps 650s Hee 0640006608 1426 Chestnut St. 
Pita Ly eee ee 26 S. Tenth St. 


Johnstown, Messenger St. and B. & O. R.R 
PUtiebUre i vccsese 


aeeien 1202 Chamber of Commerce “Blag. 


Pottsville....Railroad and Sanderson 8t. 
Scranton. oss Penn Ave. and Vine St. 
SRARIGEIN, . s00000 Fifth and Walnut Sts. 
Williamsport....... Canal and Court Sts. 


SOUTH CAROLINA 


Charleston..3 N. Liberty St., Phone 2716 
TENNESSEE 

Chattanooga ........ ee 
..-627 Volunteer State “Insurance Blag. 

Knoxville........e. 426 West Depot Ave. 

enna 671 South Main St. 

eee 105-107-109 Broadway 

TEXAS 

SN Ke knw eede Wood and Market Sts. 

El Paso..First and Kansas woe Phone 50 

Houston 


.Baker and Cedar Sts., P Ns “O. Box 1214 
DAA AMONG .c0cccecceed. 115 Medina St. 
Waco..Thirteenth & Mary Sts., Phone 23 

UTAH 


Salt Lake City..108 W. Second South St. 
* VERGINIA 

LIUGROUE . 6 ccccces 1324 Commerce St. 

oe, See eee 513 Front St. 

eae 8th ond Cary Sts. 
WEST VIRGINI 


ke ee ture SRE ee -195 Pasidhinn St. 
Charleston. . Broad St. and K. & M. R. 
Elkins....... Railroad Ave. and First St. 
oo. eS ee ee ‘= 

Huntington...Seventh Ave. & ‘Eighth St. 
Morgantown. ieeeén 178 Clay St., Phone 20 
Wheeling........ 43rd and McCulloch St. 

WASHINGTON 
Seattle..... -.508 Westlake Ave., North 
Spokane..162 So. Post St., Phone Riv-96 
WISCONSIN 

La Crosse..... -.++-Front and King Sts. 
eer 513-19 Williamson St, 
BRLEWRUEOO snc 0 860000 120 Jefferson St. 


CARBIDE IS EASILY OBTAINABLE EVERYWHERE 
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Cutting 


Philadelphia, 


K-G 


Welding 


TORCHES 


Any Length Desired 
for Any Gas Desired 


K - G Welding and Cutting Co., Inc. 


Home Office and Factory 
556 West 34th St., N. Y. City 


SALES OFFICES: 


Pittsburgh, Chicago, Springfield, Mass. Norfolk 











HAUCK 
PREHEATERS 








Will reduce your welding costs to the ver, 
lowest minimum, as well as produce a per 
fect weld. A saving of from 30 to 60 per 
cent in oxy-acetylene alone, makes the 
purchase of a Hauck Preheater a highly 
profitable investment. 





Write for Bulletin No. 127 


HAUCK MANUFACTURING CoO. 
122 Tenth Street - - - - BROOKLYN, N.Y 








Mauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Oxweid Acetylene Co. 
the Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine Co 
United States Welding Co 
Westinghouse Electric & Mfg. Co 
Burdett Oxygen Co. 
Davis-Bournonville Co 
International Oxygen Co. 
Kentucky Oxygen-Hydrogen Co. 
Modern Engineering Co. 
Prest-O-Lite Co. 
Smith's inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Universal Oxygen Co. 
The Imperial Brass Mfg. Co. 
Torchweld Equipment Co 
Oxweld Acetylene Co. 

TRUCKS (Cylinder Carriers) 
Air Reduction Sales Co. 
Davis-Burnonville Co. 
The Imperial Brass Mfg Co. 
The Alexander Milburn Co. 
Modern Engineering Co. 
buperior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
The Bastian-Blessing Co 
Air Reduction Sales Co. 
Burdett Oxygen Co. 


VALVES (For Oxygen Cylinders, 
Air Reduction Sales Co. 
Burdett Mfg. Co. 
International Oxygen Co. 
Safety Car Heating & Lighting Co. 
Universal Oxygen Co. 


WELDING APPARATUS (Electric) 
Electric Arc Welding & Cutting Co. 
General Electric Co. 

Lincoln Elec. Co. 
U. S. Light & Heat Corporation 
Westinghouse Elec. Mfg. Co 


WELDERS’ GLOVES 
Air Reduction Sales Co. 
Asbestos Froducts Co. 
Chicago Eye Shield Co. 
Electric Arc Cutting & Welding Co. 
F. D. Farnam & Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
Transportation Engineering Corp. 
Universal Oxygen Co. 


WELDERS’ GOGGLES 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
The Imperial Brass Mfg. Co 
Chicago Eye Shield Co 
International Oxygen Co. 
Geo. S. Johnston Co. 
Modern Engineering Co. 
Transportation Engineering Corp. 


Universal Oxygen Co. 
WELDERS MASKS 


Chicago Eye Shield Co 
Electric Arc Welding and Cutting 
General Electric Co. 

Geo. S. Johnston Co. 
Torchweld Equipment Co 
Transportation Engineering Cort} 


WELDING RODS AND WIRE 
Air Reduction Sales Co 
Electric Arc Cutting & Welding 
Bierman-Everett Fdy Co 
Burdett Oxygen Co. 
William Cramp & Son 
Central Steel & Wire Co. 
Iron City Foundry Co. 
Kentucky Oxygen-Hydrogen Co 
The Imperial Brass Mfg. Co 
International Oxygen Co 
Modern Engineering Co 
Oxweld Acetylene Co. 
Page Steel & Wire Co. 
Reid-Avery Co, 
John A. Roebling’s Sons Co 
Torchweld Equipment Co 
Transportation Engineering Corp 
Universal Oxygen Co. 


WIRE AND CABLE (Asbestos Insulated 


Central Steel & Wire Co 
D. & W. Fuse Works, General El 


ALPHABETICAL INDEX TO ADVERTISERS 


A oO 
et Ble ne ee de CEE EE Te ee 59 Se ED Siew an cnecessccouaweness 33 Oxweld Acetylene Co........ 
Alloy Products Co ene oe 8 eee 58 Gas Products Assn..... rt v 
American Electric Fusion Corp........... Gas Tank Recharging Co................. 10 Page Steel & Wire Co.... 
American Carbolite Sales Co.............. 44 The Prest-O-Lite Co., Inc 
Automotive Electrical Engineer 57 H R 
B Hauck Manufacturing Co.................. 8 Reid-Avery “GR. Se vccscuss... , 
Bastian-Blessing Co., The... ....... ..30-31 1 Pam agg 8 wt oy gy P 
Bierman-Everett Fdy. Co................ 4 — . ‘ ohn A. Roebling’s Sons Co 
+ oe Se ) 
The Ruckeve Welding & Sup. Co 5R International Oxygen Co > 8 
GeeEED BPOUONS BEE, CO... ccccctccscccceses 9 Iron City Foundry Co... 58 Safety Car Heating & Lighting | 
Ne a el ai & ars ah hiiedeara a ae 41 - a ee ee ee eee : Superior Oxy-Acetylene Machine 
Cc J er | cm Machine Co. 
IN, bE Saba ekndecaesseil ‘ 45 Ge h watt =<. 
Compressed Gas Corporation.............. 3 o. 8. Johnston Co ttt ttteeeeeeeeenenees 41 Shawinigan Bre@ecte Corporation 
Central Steel & Wire Co. °1 Smith’s Inventions, Inc...... 
Chicago Eye Shield Co. 11 K-G Welding & ee COR on ats Son eee ‘ T 
Ghicage Welded Products Co.............. 4 I The Thermalene Co........... 
ommercial Acetylene Supply Co.......... 20  aeattats = . ae Torchweld Equipment Co...... Fr r 
Cortland Welding Compound Co pe Welding Co. v++e+- D4, 58 Transportation ca deg Cort 
Wm. Cramp & Sons....... 15 Oe oe” CD, 60k cccccvecemael 22 
D EE rs ae 19 vu i Carbide Sal in 
Be: ED “ON Ms non ovecedomanmeccscs nion Varnide Sales Co. 
PVEREOENO GO. secccccwccce.ccces 16 Ce 77 +6 « & Gouge Coe.... 
K M United States Welding Co.. 
2. |. faa eee eee « Zi Morey Flux & Chemical Co................ BR Universal Oxygen Co......... 
Blectric Arc Welding & Cutting Co........ 68 Modern Engineering Co...............000. 11 
Bverstay Sales Co........... Sabeeneanene - 68 , ¢ . 
F N Weldit Acetylene Co. .. : 
F. D. Farnam & Co 16 National Carbon Co. 14 a, Hee = , 
Federal Brass Works...... x.” eawenan 17 oe Se Oe Oe Os 004 cees tones ceuben tie 21 Wodack Electric Too! Corporation. . 66 
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Universal Oxygen 


SHEBOYGAN 
Company WISCONSIN 


MANUFACTURERS 


OXYGEN 











Most 
efficient 
generator 
for 
producing 
Oxygen 
and 
Hydrogen 


PRICES 
AND 
PARTICU- 
LARS 
ON 
REQUEST 





a 
ELECTROLYTIC OXYGEN & 
HYDROGEN CELL MODEL C 











Welding Rods 


CAST IRON 
MALLEABLE IRON 
NORWAY IRON 
NICKEL STEEL 
VANADIUM STEEL 
CAST ALUMINUM 
MANGANESE BRONZE 
TOBIN BRONZE 


FLUXES FOR WELDING 
ALL MATERIALS 


QUALITY GUARANTEED 


Bierman-Everett 
Foundry Co. 


133-153 So. 20th St. 











Irvington, N. J. 
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SAVES MONEY 
SAVES TIME 


THE PUREST OXYGEN saves tig | 
GAS CONSUMERS MUST CONSIDER 


EFFICIENCY in cutting and welding operations 
ECONOMY in the application 
QUALITY in the finished work 


Pure Oxygen and Pure Hydrogen as produced by the /. 
O. C. System are VITAL FACTORS in such conside- 
rations. Over a score of J. O. C. System Commercial 
Plants are ready to supply your requirements from the 
following points: 


Atlanta, Ga. Indianapolis, Ind. Pittsburgh 

Boston Louisville, Ky. Portland, Ore 
Buffalo Hoboken, N. J. Salt Lake City 
Chicago Kenosha, Wis. Tariffville, Conn. 
Cleveland Newark, N. J. Toledo, Ohio 
College Point, N. Y. New York City Washington - 
Dayton, Ohio Omaha, Nebr. Youngstown, Ohio 
Davenport, Ia. Peoria, Ill. 


International Oxygen Co. 


Newark, New Jersey 
New York 


London Paris 





SN 
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No. 8-G for Natural Gas, $8.00 


Preheating Blowpipes 


The two most essential points in welding 
are: 

FIRST: The use of a proper sized oxy- 
acetylene flame. 

SECOND: The saving of gas by preheat- 
ing your work for the oxy-acetylene flame. 

The first is under your control in the use 
of the oxy-acetylene apparatus you have 
selected. 

The second, we can aid you in by supply- 
ing the proper blowpipe for preheating pur- 
poses. 


We manufacture blowpipes for use with 
Coal Gas, Natural Gas, Gasoline Gas and 
Acetylene Gas, with Air Blast. 


Our catalog “B. X."" free for the asking, 


contains full description and prices. WANT 
ONE? 


Buffalo Dental Manufacturing Co. 


Buffalo, N. Y., U.S. A. 
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For Acetylene Compress- 
ing Plants, Oxy-Acetylene 
Welding Plants, House 
Lighting Generators, 


Contractors’ Torches, 
Etc. 





made direct to consumer. 


SUN-LITE CARBID 


PACKED IN BROWN DRUMS 














cies 























IN 100 lb. DRUMS 


In All Commercial Sizes: 
34" x2" 
2" xy" 
14" x 3%" 
Y" x 1/12” 


MINERS’ LAMP 


Write for location of nearest sales agency, from which shipments will be 
Address all correspondence to the Home Office 


GAS TANK RECHARGING COMPANY, MILWAUKEE, WISCONSIN 
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Blue Label 


« ” ] 
RACO” MILD STEEL WELDING WIRES 
ELECTRIC 








= 
To 


From — REID-AVERY COMPANY 


1434-36-38 Brandywine St.. 
SS PHILADELPHIA, PA 

















“Raco 
Mild Steel Electrodes 


or 
Electric Welding is the adopted standard with the largest shipbuilders, rail- 
roads and industrial plants. 





Red Label 





“RAC O” 


Electrodes and 
Welding Wire 


The mild steel used in the manufacture of “Raco” Elec- 
tric Welding Wire is made by the open hearth process, 
the wire is made by the Reid-Avery Co., which should 
not be confused with jobbers. 


We are in position to furnish the following sizes out of 
stock 9”, 4%”, dao”, we” and %” diameter. 


“Raco” Electric Welding Wire is sold subject to rejection 
from any cause. 


Furnished in coils or straightened and cut any length. 
Samples cheerfully submitted for testing. 








/ "RCO" MILD STEEL 
OXY-ACETYL®NE 


To 
\ REID-AVERY COMPANY 


1434-36-38 Brandywine St. 
<2 PHILADELPHIA, PA 


“Raco” Soft Iron Reds for 
Oxy-Acetylene Welding 























REID-AVERY CO. 


1434-38 Brandywine St. 
Philadelphia, Pa. 


Yellow Label 





“RACO” MILD STEEL WELDING WIRES 
“RACO” COVERED 


To 











From — REID-AVERY COMPANY 


1434-3638 Brandywine St. 
PH PA 





— 








Green Label 


“Raco” 
Covered Electrodes 


for 
A. C. & D.C. Welding 





“RACO" MANGANESE 
COMPOSITE ELECTRODES 
SSS FE 





To 











FROM REID-AVERY COMPANY 
1434-36-38 BRANDYWINE ST 
PHILADELPHIA, Pp 





“Raco” Manganese 
Composite Electrodes 


























1921 


Sept nber, 
























MULTI-SEAT REGULATORS 
have four seats instead of one, 
but cost no more. 

Write for prices and start to reduce your costs 
— NOW. 






















Modern Engineering Company 
23rd and Walnut Streets . : St. Louis, U. S. A. 
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ELECTROLYTIC OXYGEN 


99.8% PURE 


LEVIN CELLS are prac- 
tical and dependable gas 
producers. They keep 
you independent of the 
price of bottled gases and 
at the same time give you 
purer gas at lower cost. 
The cell illustrated here 
is a complete gas produc- 
ing’unit, simple, safe and 
economical to operate. 


We will be glad to submit proposals 
on installations of any desired 
capacity. Write for details. 


THE ELECTROLABS COMPANY 
2635 PENN AVE., PITTSBURGH, PA. 
Branch Offices: 


30 Church Street Merchants Exchange 
New York City Bldg., San Francisco,Cal. 
Morris Building 226 Higgins Bldg. 

Philadelphia, Pa. Los Angeles, Cal. 


Under the Technical Supervision of the 
Electrolytic Oxy-Hydrogen Laboratories, Inc. 








CESCO HELMET 


Door hinged at arrow, all helmets are fitted with 


Essentialite Lenses 





























































































































































Style “<p / 


Sold by All the Leading Jobbers of Equipment 
Manufactured by 


CHICAGO EYE SHIELD CO. 


2300 WARREN AVE., CHICAGO, ILL. 
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AYTOMOBILE WELDING 


With the OXY-ACETYLENE FLAME By M. Keith Dunham 
Price $1.50 Fully Illustrated 


This is the only complete book on the “Why” and “How” of Welding 
Explains in a aimple manner apparatus to be used, its care, and how to con- 


67 Pages 


struct necessary shop equipment. Proceeds then to the actual 
automobile parts, in a manner understandable by everyone. 
Gives principles never to be forgotten. Aluminum, cast iron, steel, copper, 
brass, bronze and malleable iron are fully treated, as well as a deer explana- 
tion of the proper manner to the carbon out of the combustion head. 
Automobile Owners, Garage and Service Stations, Blacksmiths and Machine 
Shops, as well as industries using the oxy-acetylene flame, will find this book 
of the utmost value, ance the perplexing problems arising when metal is heated 
to a melting point are fully explained and the proper methods to overcome them 


shown. 
CONTENTS 


welding of all 



















CHAPTER 1.—APPARATUS 
KNO 


Oxygen Supply—Care of Oxygen 
Cylinder—Acetylene Generation—Care 
of Generator—Regulators—Care of 
Regulator — Creeping Regulators — 
Gauges—Care of Gauges—Welding 
Torch—Care of Welding Torch— 
Effects of Heat—Hose and Goggles 
CHAPTER II.—SHOP EQUIPMENT 

AND INITIAL PROCEDURE. 


Preheating 
ble—Location of Welding Outfit— 
Starting the Welding Outfit—Adjust- 
ment of Flame—Principle of Weld- 
ing—General Welding Knowledge— 
Welding Rods and Fluxes—Choice of 
Tip—Expansion and Contraction. 


CHAPTER III.—CAST IRON. 

Simple Welding—How to Hold the 
Flame—Hard Cast Iron—Pin Holes 
and Blow Holes—Lug on aa 


Ww 

Compression H Finishing and 
Testing—Scored linders— ylinder 
} onsale Lo gg Rt amy —Crank 


— Babbitted Bearingy 
ym el nm wd Threads 
sion of Cast Iron. 

IV.—ALUD .NUM. 

Use of—Welding Know! edge—Pud- 
dle System—Flux Systera—Compari- 
son of Systems—Welding Rod—Prep- 
aration of the Weld—Inlet Manifold— 
Arm of Crank Case—Welding the Arm 
Without Taking Out the Motor—Break 
in the Body of Case—W: Cold 
—Wrong Method of Setting Up—Lug 


— Valve 
—-Concis - 


or Boss Welaing—Preheating the Case 

—Gas Preheating Flame—One Side or 

Both—Collapse of Weld—Broken Bear- 

ings—Direction of Welding—Shrinkage 

Cracks— Missing Parte—Finishing— 

Moulded Castings—Body—Other 
arts. 


CHAPTER V.—STEEL. 
Knowledge—What__the 
8 


Flame Does teel—The Wel 
Rod—Simple Weldi ition of 
Flame—Reinforcing the Weld—Frame 


Welding—Lengthening the Chassis— 
Tube Housings—Worn Parte—Gear 
Hardening = — 
ank— 


E. 
How to Detect Malleable Iron— 
Brazing Malleable Iron—Rear Hous- 
ing—Reinforcing the Braze—Brazing 
Tube to poer—Brame and Up Worn 
Bronze— 


— Hardening—Heating 

ses. 

CHAPTER VIII.—HOW TO FIGURE 
COST OF WELDING 


Oxygen Consumpticn—Dissolved 
Acetylene aay ee ge —. 
sumption Test—Acetylene 

Cand cece 


seid ce raceiot ef $120 THE WELDING ENGINEER €iheico trunois 








12 








THE WELDING ENGINEER Septemb 


Westinchouse 











Better Fusion— Deeper Penetration 


and More Welds Per Day 


Ten points of the Westinghouse welding equipment that assure economy of operation, good 
penetration and the proper fusion: 


i. 


ae? WN 





Easy to strike and to hold arc. 

Reactor of low inductance. 

Proper penetration of deposited metal. 
Small current steps; less than 10 amperes. 


Twenty one current steps obtained by adjusting only 
one device; namely, field rheostat. No change in, 
rheostat setting required while changing from down- 
ward or vertical welding to overhead welding. 


9. 


10. 


Electrode does not have a tendency to freeze to 
work. 

A-C motor provided with outside terminals for con- 
necting for 220 or 440 volts. 

Control panel mounted over set, making it compact 
and requiring minimum floor space. 

Ammeter and voltmeter supplied on panel. Opera- 
tor can readily check current and polarity. 

Covered generator commutator and radial self-align- 
ing ball bearings for set and exciter. 


Bulletin 7149 is a valuable reference book on arc welding applications and 
the advaniages of the Westinghouse arc welding equipment. Write for a copy 


Westinghouse Electric & Manufacturing Co., East Pittsburgh, Pa. 
Offices in All Principal American Cities 


WArcWelders 
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Hy—What time is it, Oxy? 
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Oxy—Why, it’s time for everybody to cut their costs by doing their cutting 
with electrolytic oxygen and hydrogen. 


You ‘can’t expect maximum results from gas unless it is 99 
per cent pure, or better. 


Specify the purity of the oxygen and the hydrogen you purchase 


and make 99 per cent your minimum. 


Electrolytic Oxygen and Hydrogen Plants Everywhere 


CALIFORNIA 
California Compressed Gas Co., Los 
Angeles 
California Compressed Gas Co., Oak- 
land 


COLORADO 

Colorado Compressed Gas Co., Denver 
GEORGIA 

Standard Gas Products Co., Atlanta 
ILLINOIS 


Acme Oxygen Co., Chicago 
Burdett Oxygen & Hydrogen Co., 
Chicago “ 
Electrox Co., Peoria 
National Sieg oo Co., Chicago 
Swift & Co., Chicago 
INDIANA 
Indiana Oxygen Co., Indianapolis 
Logansport van Co., Logansport 
IOWA 
Bettendorf Oxygen Hydrogen Co., 
Bettendorf 
KENTUCKY 
Kentucky Oxygen & Hydrogen Co., 
Louisville 
MANITOBA 
Auto-Lite Gas Co., Ltd., Winnipeg 


MICHIGAN 
Burdett Oxygen Co. of Detroit, Detroit 
Michigan Ox-Hydric Co., Muskegon 
National Oxygen & Machinery Co., 
Detroit 
MINNESOTA 
Commercial Gas Co., Minneapolis 
MISSOURI 
Oxygen Gas Co., Kansas City (two 
plants in Kansas City) 
St. Louis Oxygen Co., St. Louis 
MONTANA 
Mountaineer Welders’ Supply Co., 
Butte 
NEBRASKA 
The Balbach Co., Omaha 
OHIO 
Clarke Chemical Co., Wickliffe 
Gas Products Co., Columbus 
Ohio Electrolytic Oxygen Co., Cincin- 
nati 
OKLAHOMA 
Burdett Oxygen Co. of Oklahoma, 
Oklahoma City 
OREGON 
Portland Oxygen & Hydrogen Co., 
Portland 


PENNSYLVANIA 
Burdett Oxygen Co., Philadelphia 
(plants at Chester and Norristown) 
Burdett Oxygen & Hydrogen Co., 
Pittsburgh, Pa. 


National Oxygen, Erie 
TENNESSEE 
Burdett Oxygen Co., Chattanooga 
TEXAS 


Burdett Oxygen Co. of Texas, Fort 
Worth 
Magnolia Gas Products Co., Houston 


UTAH 
Utah Compressed Gas Co., Salt Lake 


ity 
Whitmore Oxygen Co., Salt Lake 
City 
WASHINGTON 
Washington Compressed Gas Co., 
Seattle 
WISCONSIN 
Universal Oxygen Co., Sheboygan 
Wisconsin Oxygen & Hydrogen Co., 
Kenosha 
BRITISH COLUMBIA 
Compressed Gas Co., Ltd., Vancouver 


Gas Products Association 


801 Marquette Building 





Chicago, Ill. 
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Arc Carbons For Specific Purposes 
Where Better Electric Welding Is Desired 


Special carbons to take care of any requir: 
ments of electric arc welding offer a dis. 
tinct advantage to the worker. 


We manufacture the following grades, 
named in the order of their current carry- 
ing capacities: 


For Ordinary Service 

The Plain Welding Carbon—a hard carbon 
For Heavy Welding and Cutting 

The Columbia Welding Carbon—a _ very 


hard carbon. Also can be furnished copper 








coated 

For Extra High Amperage Work 
Correspondence The Special Graphite Welding Carbon— 
Invited rather soft and graphitic. High Conductivity 


NATIONAL CARBON COMPANY, Inc. 


CLEVELAND, OHIO SAN FRANCISCO, CALIF | 
Canadian National Carbon Co., Limited, Toronto 




















ROEBLING ELECTRODES 


are positively uniform in quality. They make the strongest, soundest and toughest welds 
with the least amount of trouble in welding. Standard stock sizes are 1/4”, 3/16’, 


5/32”, 1/8”, 3/32”, 1/16” and 1/32” Dia. Standard length is 14”. Shipped in bur- 
lapped bundles of 50 lbs. each. 








ROEBLING GAS WELDING WIRE 


is pure, uniform, soft, tough, free from occluded gases and oxides and free from in- 
jurious surface imperfections or mechanical faults. Standard material is copper coated to 
distinguish it from wire for electric welding. Supplied in 36” standard lengths and in 
sizes 3/8”, 5/16”, 1/4”, 3/16”, 5/32”, 1/8”, 3/32” and 1/16” Dia. Ready for quick 
shipment in burlapped bundles of 50 lbs. each. 


JOHN A. ROEBLING’S SONS COMPANY, Trenton, N. J. 


New York Boston Chicago Philadelphia Pittsburgh Cleveland Atlanta 
San Francisco Eee Angeles Seattle Portland, Oregon 
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for high-fire Brazing and Oxy-Acetylene 
Welding of Malleable Iron or Bronze and 
Brass castings assure a faultless, flawless job. 
This is another example of the “Cramp” stand- 
ard of quality. This scientifically perfected 
metal is the result of long years of experience. 
Its fine physical properties make it especially 
suitable for welding purposes. 
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ELDING RODS 


Parsons’ Manganese Bronze Rolled Welding Rods 


the Strongest Bronze Made 


A strong weld of fine close grain and exceed- 
ingly tough texture is always the result where 
Cramp’s Welding Rods are usesd. 


We can also furnish Welding Rods of Cramp’s 
Cast Iron, Cramp’s Copper Covered Iron, 
Cramp’s Vanadium Steel, Cramp’s Drawn 
Aluminum, Cramp’s Cast Aluminum, Cramp’s 
American Iron and Soft Brass Brazing Wire. 








| We furnish and will be glad to estimate 
} on all kinds of brass and bronze castings. 
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ena who have enjoyed 
long’ association with_ 


CANADIAN CARBIDE 


have always assumed high 
standards of performance 
We are confident that if 
not already among they 
users of <——»~~~ > 


CANADIAN CARBIDE 


the day will come whenyou 
bowl know the meaning’ 
of More Gas per Found 














SHAWINIGAN PRODUCTS 


CORPORATION 


110 WILLIAM STREET NEW YORK 
549 McCORMICK BLDG CHICAGO 


SHA GAN 
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DAVIS-BOURNONVILLE 


Welding Table and 
Surface Plate 


A welding table with a true surface that will not 
warp or buckle is indispensable to the oxy-acety- 
lene welder doing accurate work. The Davis- 
Bournonville table was designed to meet the needs 
of job and manufacturing welding shops from the 
smallest to the largest. The table top, of cast iron 
heavily ribbed, is planed on the top surface and 
two edges, making an accurate surface plate for 
lining up broken castings, shafts and all work 
parts required to be in exact relation when fin- 
ished. Shafts lined up in vee-blocks may be 
clamped securely in line sideways and vertically. 
The edges, planed square with the top surface, also 
may be used for clamping parts at right angles 
with the top, and for angle plate work in general. 
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CYLINDER VALV! 


A new principle in \ 
developed for high ‘ 
proven in service. 


LARGE REDUC’? 
MAINTENANCI 


der contents in service 
and prevents return 


SAFETY HIGH PRESSURE 


Absolutely Ticht 
Without Packing 


as it prevents leakage of 





cylinders because valves 
be opened. 


Body of very dense metal tose 
cure strength and non-porosit 


= 


Fusible plug, approved by the 
Bureau of Explosives 


Minimum parts Maximun 
sturdiness. 





THE SAFETY CAR HEATING AND LIGHTING CO. | 


New York Chicago St. Louis Philadelphia | 
Boston San Francisco Montreal Mexico City 
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WELDOX 
Asbestos Welding Paper 


HE original welding paper, that has stood the 

of Time.” Not the ordinary asbestos paper 

factured for many uses, but a scientifically pré 
long-fibre, pure asbestos paper developed for on 
pose—to furnish a welding paper capable of withsta 
hard usage and high temperatures without givin: 
noxious and injurious smoke, gases and fumes. J 
men naturally can do better work when WELDO 
Asbestos Welding Paper is used on every welding 


WELDOX Asbestos Welding Paper comes in : 
and 100 Ib. rolls, 36 inches wide. 





Davis-Bournonville Welding Table with corner legs 
removed and top adjusted to an angle. 


The top plate is mounted on a heavy center 
pedestal having a simple positive vertical adjust- 
ment of 12 inches and a ball-and-socket joint with 
clamp that permits it to be adjusted to any angle 
from the horizontal to the perpendicular, and held 
firmly, When used in a level position the four 
legs at the corners and the center pedestal provide 
solid support, having ample strength and rigidity 
for the heaviest work ever welded on tables. 
Adjustment of height from a minimum of 29 inch- 
es to a maximum of 41 inches is quickly made. 
The top can be turned around on the center ped- 
estal to any position desired to favor the job. 


As a surface plate and angle plate alone, this 
table is well worth the price to any machine shop 
or manufacturing plant. The width of the top is 
30 inches and the length 3034 inches. Net weight, 
360 pounds; shipping weight, 475 pounds. 

To clear out an over-stock, 75 of these welding 
tables have been reduced to $35 each which was 
the pre-war price of the unimproved table without 
the four corner supports. If you need a welding 
table this is an opportunity not to be neglected. 

Price, $35 boxed for shipment, F. O. B., Jersey 
City. 


Test a Free Sample with a torch. Subject it 
physical tests. “WELDOX” in your shop and available 
for every job will save in many ways: It lasts longer 
it cuts out eye and lung sore for the welders; it there- 
fore aids in turning out better work in less time. 


All rolls specially wrapped, and labeled “Weldox 


Asbestos Mittens, plain or one finger and thumb 
Asbestos Mittens, 23-inch length over all. 
Asbestos Gloves, 5 fingers. 
Asbestos Leggings, 16-in. to 30-in. lengths. 
Asbestos Aprons, made to specifications. 
Asbestos Masks. 
Asbestos Fibres. 
Asbestos Cloth. 

If it’s Asbestos, we have it. 


F. D. Farnam & Co. 


Office and Warehouse 
359 N. Wells St., 


Davis - Bournonville Company 
Jersey City, N. J. 
Branches in Principal Cities 


MPTTTTTTITTTTITITITITITITT TITTLE LLL bale 


Chicago, Ill. 
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You Make a 


“Good” Torch 


—why not get the 
Best Regulator? 


—why not? 





Make it a 
Federal 


“L‘EDERAL”’ Regulators have been 


passed by the National Board of Under- 
writers. Should a diaphragm, for any reason, 
become ruptured, the gas is released through 
special vent holes at the rear end of the front 
cap, absolutely preventing any possible chance 
of physical injury to the operator. 


“FEDERAL” Regulators are made of 


the very best materials by expert mechanics 
for expert welders who know the value of and 
appreciate absolutely dependable Regulators. 


Federal Brass Works 

















31st St. and Kedzie Ave. CHICAGO 
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Swift’s 
Pure Oxygen 


“A Reputation 
[mposes an Obligation” 


Swift Oxygen must pass 
the most rigid tests 
—must never vary 
fromits highquality 
standard. 


Swift Oxygen is produc: 
ed in the largest 
electrolytic plant 
in the U.S. A.—in 
ample quantities to 
render unequalled 
service to our 
customers. 


The use of Swift Oxygen in 


your plant will aid you in 
raising the standard ofthe 
work of your operators. 


The Name is Your Guarantee 


Swift & Company, 


Oxygen Department 


Union Stock Yards Chicago, IIL 


NAAM AAAS 





NOONAN NO 


NMA AMAANAAIAN 








THE WELDING ENGINEER 921 


Where the Buyer Benefits 


How More Favorable Buying Conditions Are Being Created by, 
Advertising in This Paper at This Time 











Through regular advertising, sellers are making buying opportunities, instantly avail 
By publicly committing themselves in their advertising, they are giving you a strong assur: 
of faithful performance. 


Advertisers are cutting sales costs through the use of advertising asa SALES MACHINE 
Just as they reduce production costs by improved machinery methods. 














LIST OF MEMBERS 


Each nas subscribed to and ts 
maintaining the highest stand- 
ards of practice in its editorial 
and advertising service. 


Advertising and Selling 
American Architect 
American Blacksmith 
American Exporter 
American Funeral Director 
American Hatter 
American Machinist 
American Paint Journal 
American Paint and Oil 
American Printer 
American School Board Journal 
Architectural Record 
Automobile Dealer and Repairer 
Automobile Journal 

Automotive Industries 


Bakers Weekly 

Boiler Maker 

Boot and Shoe Recorder 

Brick and Clay Record 

Buildings and Building Management 
Building Supply News 

Bulletin of Pharmacy 


Canadian Grocer 

Canadian Machinery and Mfg. News 

Canadian Railway & Marine World 

Candy and Ice Cream 

Chemical & Metallurgical Engineer- 
ing 

Clothier and Furnisher 

Coal Age 

Coal Trade Journal 

Concrete 

Cotton 

Daily Metal Trade 

Distribution and Warehousing 

Domestic Engineering 

Dry Goods Economist 

Drygoodsman 

Dry Goods Reporter 

Electric Railway Journal 

Electrical Merchandising 

Electrical Record 

Electrical World 

Embalmers’ Monthly 

Engineering and Contracting 

Engineering and Mining Journal 

Engineering News-Record 

Factory 

Farm Implement News 

Farm Machinery—Farm Power 

Fire and Water Engineering 

Foundry (The) 

Furniture Journal 

Furniture Manufacturer and Artisan 

Furniture Merchants’ Trade Journal 

Gas Age 


Gas Record 
Grand Rapids Furniture Record 


Dealer 








This means ability to make 
LOWER PRICES to you. 


Advertising in a buyer’s own 
paper caters to his convenience; 
it saves the buyer’s time; it helps 
the buyer weigh and_ balance 
rival claims; when the salesman 
calls, it saves the time of both 
buyer and salesman by providing 
the foundation for intelligent 
judgment. 


None but good ‘concerns are 
admitted to the advertising 
pages of members of The Asso- 
ciated Business Papers, Inc. 

The seller who is building repu- 
tation through advertising will 
jealously guard that reputation 
in every transaction, beginning 
with the merit of the merchan- 
dise. 

Advertising indicates progres- 
siveness, not alone in selling, but 
throughout the entire business. 

By advertising, the seller is 
publicly displaying his ability 
and desire to serve you, instead 
of silently relying upon the ne- 
cessity of the buyer to produce 
orders. 

You are invited to consult us freely 
about Business Papers or Busi- 
ness Paper Advertising 


THE ASSOCIATED BUSINESS 


HEADQUARTERS: 


JESSE H. NEAL, Executive Secretary 


220 West 42nd Street 





LIST OF MEMBERS 


(Continued ) 


Haberdasher 

Hardware Age 

Hardware and Metal 

Heating and Ventilating Magazin: 

Hide and Leather 

Hospital Management 

Hotel Monthly 

Hotel Review 

Illustrated Milliner 

Impiement and Tractor Age 

Implement & Tractor Trade Journa 

Industrial Arts Magazine 

Inland Printer 

Iron Age 

Iron Trade Review 

Lumber 

Lumber Trade Journal 

Lumber World Review 

Manufacturers’ Record 

Manufacturing Jeweler 

Marine Engineering 

Marine Review 

Millinery Trade Review 

Mill Supplies 

Mining and Scientific 

Modern Hospital 

Motor Age 

Motorcycle and Bicycle Illustrated 

Motor Truck 

Motor World 

National Builder 

National Petroleum News 

Nautical Gazette 

Northwest Commercial Bulletin 

Northwestern Druggist 

Nugent’s, The Garment Weekly 

Oil News 

Oil Trade Journal 

Plumber and Steam Fitter 

Power 

Power Boating 

Power Farming Dealer 

Power Plant Engineering 

Price Current—Grain Reporter 

Printers’ Ink 

Railway Age 

Railway Electrical Engineer 

Railway Maintenance Engineer 

Railway Mechanical Engineer 

Railway Signal Engineer 

Retail Lumberman 

Rubber Age 

Shoe Findings 

Shoe and Leather Reporter 

Shoe Retailer 

Southern Engineer 

Southern Hardware & Implement 
Journal 

Sporting Goods Dealer 

Starchroom Laundry Journal 

Tea and Coffee Trade Journal 

Textile World 

WELDING ENGINEER 

Woodworker 


Press 








PAPERS, INc. 


NEW YORK CITY 
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Another Test Shows Lincoln Welders Best 


Make of Average Welding Current Used Per 

Welder Time Per Piece Lb. of Metal Melted ici — art: 
Welder “C” 2 nin: $0 ene: 36 KWH hamenniad good and clean; poor penetration 
Welder “B” 24 min. 20 sec. 4 KWH Fractures good and clean; poor penetration 
Welder’ **D” 19 min. 48 sec 4.8 KWH Fractures porous, fair 
Welder ‘‘A”’ 17 min. 33 sec 2.5 KWH 
LINCOLN 15 MIN. 4 SEC. 1.46 KWH 


Quality of Weld (Test Piece) 


; poor penetration 
Fractures porous and dirty, poor penetration 


FRACTURES CLEAN AND GOOD; GOOD PENETRATION 


The above tabulation is the result ——p 


test. 


machine was under 


of an elaborate shop test made by 
a large automobile parts manufac- 


turer to determine what welders 


The Lincoln Are Welder will do 


at least 20% 


they should buy. 
more welding work 
It was under the supervision of per day under actual commercial 
their engineers and all welding wrens bi bas saan any other 
work was done by one of their op- electric welding equipment made. 
erators. 


This is a well considered statement 


The work was regular production 
work such as is done every day in 
the plant. Representatives of all 
the firms making equipment were 


present for all tests except Lincoln 





who had men present only while 


based on results of many competi- 
tive tests, and The Lincoln Electric 
Co. are prepared to prove the claim 


at any time or place where welding 


is being done by commercial op- 


erators. 


“Link Up with Lincoln” 


Standard 
Motor 


“=*°  TheLincolnElectricCo. 


General Offices and Factory, Cleveland, O. 
The Lincoln Electric Co., of Canada, Ltd., Toronto-Montreal 


New York City 
Buffalo 
Baltimore 


Chicago 
Detroit 


Cincinnati 


Boston 
Charlotte, N. C. 
Minneapolis 


Columbus 
Pittsburgh 
Philadelphia 





20 THE WELDING ENGINEER 























ike 


— 





aU 
t 


SSM 


Sli HH 
Essential to Good Welding 


J NSTEAD of saying just ‘““Acetylene”’ the wise 
welder will specify COMMERCIAL ACETY- 
LENE. It has that quality of uniform purity which 
is essential to successful welding, and it is backed 
by an organization which is prepared to render 
dependable service, no matter where the customer 
is located. 


Remember that when you buy COMMERCIAL 
ACETYLENE you buy acetylene only. We loan 
you the cylinders without charge. Thousands of 
satisfied customers will testify that this is the most 
satisfactory acetylene service obtainable. 


_— 


Acetylene supplied in portable cylinders of the 
following sizes and capacities: 


10 in. x 30 in. size - 125 cu. ft. capacity 
12 6s x 36 66 6é 7 225 66 “é 
12 66 x 44 6s 6s i 275 ‘6 ‘6 66 


Submit your acetylene requirements to our nearest office. 





Commercial Acetylene Supply Co. 


Main Office: 80 Broadway, New York City 
542 S. Dearborn St., Chicago 
Atlanta, Ga. Aurora, Ill. Boston, Mass. 


East Deerfield, Mass. Toronto, Ont. Bound Brook, N. J. 
Moberly, Mo. W. Berkeley, Calif. San Francisco, Calif. 
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One of the Best and Most Economical Generators Manufactured 














wena — egy en of Distributors of Our Entire Line 
elding an utting Pparatus , fe 
Lead Burning and Cart Read Outfits I. J. COOPER one co. 
Welding, Cutting, Sheet Metal Cincinnati, Ohio Nashville, Tenn. 
Lead Burning and Battery Torches Dayton, Ohio Knoxville, Tenn. 
Acetylene Torches Toledo, Ohio Memphis, Tenn. 
Regulators and Gauges Columbus, Ohio Birmingham, Ala 
Cast Iron Rods, 24 in. long Cleveland, Ohio Chicago, Ill. 
Tobin Bronze Rods Norway Atlanta, Ga. San Francisco, Calif. 
Manganese Bronze Rods Swede Indianapolis, Ind. Louisville, Ky. 
Aluminum Steel Superior 
Aluminum Solder Vanadium Preheaters 
Brazing Wire Nickel Drills and Grinders 
Brass Spelter Asbestos Paper 
Fluxes (all kinds) Asbestos Gloves 
Carbon Rods and Paste Hose, Plain and Armored 
Instructions Book on Welding Welding Plates and “V" Blocks 





WRITE FOR MONTHLY PRICE SHEET AND CATALOG 
Agents wanted in unoccupied territory. 


5 Superior Oxy-Acetylene Machine Co., Hamilton, Ohio, U.S.A. 
' Ohio Rubber Co., Cincinnati, Ohio : 


a HE OD 


A Welding Wire or Rod for Every Purpose 


Are you experiencing any difficulties in welding your products? If so, submit these problems to us. Let us 
prescribe the filler which will solve your difficulties. . 

The largest stock of wires and rods in the country available for immediate shipment. Send for a free trial 
sample, or advise us the nature of your work, and we will send you, free of charge, the wire which will give 
the best results. 






































Our SWEDOX family consists of the following well known brands: —— acetylene or electric welding of 
NONOX SWEDOX VANOX high carbon steels, building up rails, 
For general acetylene welding. For acetylene or electric welding of ete. 
LEKTROX SWEDOX Vanadium steels. BRONZOX 
For general electric welding. NICKOX For acetylene welding of Malleable 
CASTOX i For acetylene or electric welding of Iron, Bronze and Brass. 
For acetylene welding of cast iron. nickel steels. MANGANOX 
CARBOX ‘ KROMOX For acetylene or electric welding of 
For acetylene or electric welding of For acetylene or electric welding of high manganese steels, frogs, switch 





steel castings. chrome nickel steel. points and crossings. 


1 
CHICAGO, ILL. ( ential \ f (c » DETROIT, MICH. 
127 N. Peoria St. = Sieel &e Ate. omprany Warren & Bellevue Ave. 


Wanamaker Coated Electrodes vase Wire Silver Solder &$ 


FOR ALL CLASSES OF Used for Welding and Brazing EARTH 


ARC WELDING : “NOBLE” Silver Solder Makes a 


Pertect Weld otf the Broken Parts 





































produce better welds because of their effective Sold 
coating and the superior chemical analysis of pl: 
the electrodes themselves. The use of these nodes 
electrodes assures you of welds of maximum 
strength and uniform structure. The various 
classes have been chosen with great care by 
practical welding experts to meet the require- 
ments of metal arc welding as practiced at this 
time, 


THE TECHNICALLY CORRECT ELECTRODE Sold in Sheet Form, Wire Coils and on Spools for 
Send for the new Tecor Specialties Bulletin Welding or Brazing Steel, Copper, 
describing the Wanamaker Coated Electrodes Brass, and Nickel Silver. 
i i “ MADE IN FIVE DIFFERENT QUALITIES. OUR 
—_ also a complete line of Welding Acces NO. 8 QUALITY IS INEXPENSIVE AND USED 
SOT1eS, EXTENSIVELY BY WELDING CONCERNS. 













P . ~ 7 Inquiries Appreciated—Samples Furnished Upon Request 
Transportation Engineering Corporation 
200 FIFTH AVE., NEW YORK N. Y. F.H. NOBLE & CO. CHICAGO, ILL. 

608 SOUTH DEARBORN ST., CHICAGO, ILL. 555 W. 59th ST. 
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You’re looking through Oxygen 
to read this! 


UT the gas your eye pierces—the gas you inhale at every 
breath—is but the raw material for Linde Oxygen. 


Every trace of physical contamination must be eliminated, every 
chemical impurity removed before atmospheric oxygen is pure 
enough to meet Linde requirements. 

To that end a great army of Linde scientists are constantly at 
work rigidly maintaining the high standard of Linde purity. To 
their efforts is due the absolute uniformity for which Linde Oxygen 
is famous. 


A chain of seventy-five plants and warehouses insures prompt 
deliveries of any volume, anywhere. 


THE LINDE AIR PRODUCTS COMPANY 


Carbide and Carbon Building, 30 East 42nd Street, New York 
Balfour Building, San Francisco 


THE LARGEST PRODUCER OF OXYGEN IN THE WORLD 
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)ME time ago in conversation with a Superintendent of 
a large plant that has quite an installation of Oxy-Acety- 
ine Equipment for both Welding and Cutting, he said that 
books Welding 
had subscribed to a Welding Trade Magazine, gathered up 


i» had bought several on correct Practices, 
1a 


al the information he possibly could from the various makers 
‘ Oxy-Acetylene Equipment, and found that the only thing 
these authorities agreed on was that Cast the 
asiest metal to weld, was one that gave the greatest amount 


Iron, while 


f trouble and grief, due to its being so very brittle, and 
vhile the writer believes he is right about not agreeing on all 
that still they 
welds most 


knows 
the 


were discussed, he 
Cast 


should 


subjects right 


and 


are 
Iron 


when they say cause trouble 


grief, but it not be so. In fact, it would not be if 


SU 








Cracked Wheel 


Fig. 1. 


Before Welding. 


elder would only give proper thought and consideration 


job before he started welding, and less to what he 
| have done after the job was a failure 
any welders preheat a complicated casting because 
k that it is necessary to do so, but never go to the 
o educate themselves as to why it is necessary t9 
or where it would crack if it was not preheated. 
mply think if they build a fire under a « ng that 
inces of having a successful job is a great deal bette 
they tried to weld it cold, when as an actu fact th 
f this casting might have been more successful it 
t preheated at all. Too much attention or thoucht 
ye given any casting before it is welded and giving 
ttention and thought before, will save q i fey 
ter, also will produce more successtfu ding jobs 
the writer means 1s that when job ¢ es to th 
shop, or the welders go to th iob, it sh be abs¢ 
decided how this job was to be done, the kind of 
at hand for moving and turning, the mount of 
needed, how much Oxygen and Acetylene will be 
the amount of Rods and Fluxes that will be used, 
t location for the preheating (if necessary) how many 


MECHANICAL EXPANSION 


By F. J. 


Maurer 


be 
the work is started, also see 


need, and then sure that all the men and 


the 


more 


welders he will 
materials are on 


that 


job before 


you have materials than figured so that you are 


prepared for any contingency that may arise because a great 
in a large casting is a great deal longer 


many times a crack 


than the eye can see on first examination, due to paint, oil or 


grease, so having an excess of materials on hand, and it is 
found that there is more welding to be done than was an- 
ticipated, welding can go on without interruption. Thus, 


excess materials is the difference between success and failure. 


lt also saves the Welding Shop Superintendent from getting 


a few more grey hairs, and above all, converts a possible loss 


§ not only money, but prestige into a financial gain and 


and confidence. 


added experienc: 





Fig. 2. Jack in Position for Making First Weld, 
As an instance of what it means to definitely decide be- 
forehand how a welding job should be done, the writer 1s 


submitting a proposition that was put to him three years ago 
the United 


States that was working twenty-four hours a day on War Work: 


bv one of the fargest nufacturing plants in 


Chey had a large Spur Ge that had broken at night, and in 
telephone conversation informed us to come to their plant 
linmediately and get this Gear, and that it had to be delivered 
back to them velded and ready to be installed before the 
night shift V\ or the Gear at seven o'clock 

the mor be six foot in diameter with 
a twelve-inch fa ( three breaks in it, two spokes 
being fractured, and one fracture through the face or rim as 
per Fig, I ( face or rim was 12 inches 
wide by 2 cl t d the welds on the spokes wert 
( inches wide ches t 

It is f t preheating this casting was entire!, 
out of the question as that would mean leaving it in a fire 
utter welding nd cov re. pW th Asbestos and that it could 
not possibly be cool enough to take out doors until the next 
afternoon, therefore, it d to be welded cold; the expansion 
to be supplied by some other agent than a charcoal fire, and 








allow the contraction to take care of itself, and Figure II 
will show how this was accomplished. 


A worm screw jack (D) was placed between the hub of 
the gear and the face or rim (E and F) and tightened up 
until the opening at fracture (A) was about #-inch wide. 
That left an opening at second fracture (B) about ,s-inch 
wide, also opened fracture on face or rim (C) about %-inch 
wide and about the same distance high, and is all clearly 
shown on Figure II. This being a large Gear and a wide face 
or rim, there wasn’t any chance of setting up any undue 
strain at spoke marked (G), as the distance from the face 
or rim fracture (F) to the first solid spoke (G) was about 
8 feet, this distance giving quite a leverage to take care of 
the openings caused by the jack. This scheme created for us 








Fig. 3. Wheel Keady for Second Weld. 


the same condition that we would have received if the wheel 
was preheated. 

Instead of bevelling this fracture to a 45 degree angle with 
a chisel prior to welding, it was melted out with the welding 
torch, and while this was not the cheapest way, it surely was 
the quickest and most advantageous as the spoke on both 
sides of the fracture expanded, due to the heat of the melting 
out process and shortened up the #-inch opening to about 
a. inch, and as soon as the fracture was melted out to as near 
a 45 degree angle as the eye could determine, welding was 
started. The entire bottom of this fracture was welded, add- 
ing enough metal to prevent the molten metal from 
flowing through, when the jack was loosened up to allow for 
contraction and weld completed. 


While the weld on spoke (A) Fig. III was cooling the 
fracture on spoke (B) was being melted out the same as 
vas done before, and just as soon as the opening at (B) 
was about ys-inch wide, the jack was again put in place 
(Figure III), and welding was commenced. While progress- 
ing spoke A was kept warm by playing heat from torch on 
weld every few minutes to keep it partly expanded until weld 
at B was completed, when jack was taken away entirely and 
both welds allowed to cool at one and the same time. After 
both welds were cold we found the fracture on face F had 
come nicely together, so we drove a cold chisel into the 
fracture to spread it apart about ss inch. when both sides of 


only 
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Septer 


fracture 
started. 


were melted to a 45 degree angle 
As soon as the fracture was tacked on the { 4 
from the chisel, it was taken out and weld comp 
Figure IV. 
Those familiar with these problems can see t| 
tion to eliminating all stresses and strains due + 
cooling, we find that every one of these welds 
a compressing condition instead of one under te: } 
Another vital essential that should be studied 4 
by the newcomer and also the old timer in our |i: , 
ness is the amount of heat a casting should be s: t j 
before it is expanded enough and ready for welding i 





Fig. 4. All Breaks Welded. 


The opinion seems to prevail in the minds of a 
of welders that a casting should be at least cherry red 
ii is ready for welding, when as a matter of fact, exper 
has taught us that this is not necessary at all, as a 
red heat means about 1500 degrees F., and that is very 
the melting point of Cast Iron, and in a majority of cas 
this excessive heat invariably so warps a casting that 
not be put back in service again regardless of how 
weld was made, or that it didn’t crack in cooling. 

The idea that a casting that is to be welded, providi' 
heating is necessary, must be expanded to the lim 
to welding has been exploded long ago, and in a 
shop it will be found that castings are seldom heated t 
than 1000 degrees at most. 

Of course, there are exceptions to this rule, as som: 
ings are of irregular shapes and thicknesses, when it i: 
times necessary to heat the lighter sections to a cher: 
and the heavier sections to about 1000 degrees F.. t 
done so that in cooling no strains are left in casting, as 
lighter sections cool a great deal faster than the heavie: 
tions, so when the piece is welded both cool about th 
time. 





Mr. John I. Kinsey, formerly of the Kinsey-Davidson 
tric Welding Company, 208 Mayer Bldg., Milwaukee, W:: 
sold his interest to Mr. W. B. Davidson, so the name : 
company has been changed to Davidson Electric Weldine 











Chicago, 





Sunday 





ar Ed:— 

; It sure was a grand old party we staged last evening, Ed, 
nd naturally “yours truly” don’t feel like the freshest thing 
, seven counties this A. M. Be that as it may, | promised 
« answer your letter this week and now that I’ve started I’m 
going to see it through whether it kills me or not. 

| suppose you are wondering what I’m doing in here when 
told you I’d be in Omaha. Well, it’s this way, Ed, | guess 
‘he boss thought I was selling too much stuff so he called me 
» to let the factory get caught up. I don’t know just what 
» has up his sleeve, but from what one of the boys in the 
nice dropped, I wouldn’t be one bit surprised to be shot out 
. the coast on some private stuff until the factory has a 
ance to catch up. I thought perhaps I’d have time to drop 
iown and extend greetings, but I won’t know what’s what 















intil tomorrow. 

| didn’t know what in the world I was going to chronicle 
relating te welding for you this time until someone in the 
oarty last night perpetrated that old one which runs some- 
hing like this: 


Set-Up for Retipping Flues. 






A flea and fly in a flue, 
Were imprisoned so what could they do? 
Said the flea, “Let us fly.” 
Said the fly, “Let us flee.” 
So they flew through the flaw in the flue. 






retipping flues for boilers. 
he refrain did the trick. 
| 







the year they have an awful run of flue work. 








they naturally favor that method. 








ud be sort of anxious to hear about it. 









Wh 
1m twelve to twenty-four inches long, are cut off. 





RETLIPPING FLUES 


Right then and there I remembered that I had made a few 
iotes in a clever shop I was in last week where they were 
I had forgotten all about it, but 


lt seems that in this particular shop at certain seasons of 
A poor grade 
i water is responsible for most of the ends being eaten away, 
ecessitating either the replacement of all new flues or re- 
tipping. By retipping considerable money is saved the owners 
Now, I know that you 
ave had occasion to do a little of this work, Ed, but believe 
me and forgive me for my plain speaking, you never turned 
them out as neat and as quick as this shop did so I figured 


Ot course, you know how the old ends of the flue are re- 
oved with a pair of cutters and then reamed out so that it 

be any smaller on the inside at the weld and can be 
asily cleaned out when required so I won’t go into that part. 
1 the flues are all prepared, then the new ends, measuring 


| asked the fellow taking me through to give me all the 
lop so he took me over to one corner and showed me a 
loing nothing but setting a flue and a new end in an 
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angle iron trough in order to get alignment and “tacking” 
then in two places with his torch, 

“You see this boy can’t go wrong,” my guide informed me, 
“the pieces if they get in that angle iron at all, have to line 
up and it dont require any skill in the way of welding to 
get them ‘tacked’ sufficient to have them hold until they are 
ready for the next operation.” 

“Over there,” he continued, “is the pride of the whole 
shop. These rollers were turned out ,by one of our own men 
and while they may not impress you very strongly, yet we 
would find it awfully hard to get along without them. They 
are one of those articles that make you wonder now that you 
Here 


4“ 


have them, how you ever ran your shop without them. 



















Roller. 


Adjustable 


on this side you can see one application. When those flues 
are all “tacked” they are brought over here and one man does 
all the welding. You See the way he’s jigged up here. All 
he has to do is lay the flue on his set of three rollers, give 
the weight on the end of his rope a little swing and it wraps 
itself around the flue. As he starts his weld he presses down 
on the pedal and his flue revolves just as fast as he wishes 
with the result that he does two men’s work at once. Before 
we hit on this, we always had one man turning while the 
other welded, but you can see how it’s working out now.” 
See is believing, Ed, and I certainly saw. I asked him if 
there would be any objection to me making a bit of a sketch 
to send you and he said, “Not the least in the world,” so you'l! 
find enclosed the results of my humble efforts as an artist. 1 
thought while I was at it that I might just as well give you a 
“close-up” on the adjustable roller, so look for it, too. 
“Where else do you use these rollers of yours?” I asked. 
“T presume they come in pretty handy on crank shafts, axels, 
big pipes and things like that.” 
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“You have the idea, all right,” he answered, “but you have 
passed up one of the biggest features. You see we have 
made them adjustable so that the roller proper can be raised 
or lowered by simply manipulating this one nut. 
run up against ; 


When you 
shaft for example that has a number oi dif- 
ferent diameters the old style ‘V’ blocks are useless. With 
our adjustment, however, we can line them up in a jiffy. 
That is really how we happened to get hep to the idea. We 
have been doing all the work for the city water works for a 
good many years and it was a crime the time it took our 
out a hydrant. It would actually take as 
much as three hours some times to finish one up and then they 
were little out. getting these rollers, the 
hydrants are laid down horizontally on them; the broken sec- 
tion is preheated a little and one man can finish the weld in 
twenty minutes 


welders to turn 


always a Since 


Some 


difference is it not? 


Furthermore, 
they are always perfectly 


straight. Do you 
boasting a bit about our adjustable rollers?” 


blame us for 





Rollers Set to Take Shoulders of Different Diameters. 


Naturaliy I agreed with him, but after sticking around a 
while and watching them put through a hydrant in another 
part of the shop, I couldn’t help but enthuse. I wish that 
you could have Ed. Really an eye-opener to me. 
Chey laid the hydrarit on the set of rollers arranged to receive 
it, but found ove end to be a little low, so all they did was 
screw up on the roller at that end. 


seen it, 


Then the welder “tacked” 
it and gave it a spin; evidently he was satisfied for he put a 
few fire bricks around his break; threw in a handful of char- 
coal and turned his preheating torch on for a couple of min- 
utes. The ends were barely red when he turned off the pre- 
heater ard jumped in with his welding torch. 


The edges of 
the break 


jammed together when they were “tacked” 
and were not beveled or prepared in any way. 


were 


I noticed that 
a pretty good-sized tip and din’t have any trouble in 
going through the hydrant wall, which apparently measured 
around five 


he usd 


eighths or three-quarters of «<n inch in thickness. 
1 was started on top and as fast as he would get two 
inches welded he would give the hydrant a little 
turn and it would respond just like it was set up on roller 
bearings I 


‘| he we’ 
or three 
him 


timed ind he finished his weld well withir 


the scheduled twenty minutes and it all #ent along so smoothiy 


that I was “sold” that’s all. 
Ye Gods! I didn’t know it was so late. It’s me for the 
downy couch. More next time. 


Your old pal, 


Shep. 


BUTT WELDING I-BEAMS 


There are two methods which can be used in butt welding 
steel 


undesirable distortions 


One is to weld the middle section first 


I-beams, without danger of 


and 
cracks. and then weld 
the flanged sections, taking care to previously heat the part of 
the middle nearest to the The 
other method is to start at the top and weld continuously through 
to the bottom. 


section welded. 


flange being 
If the outside portions are welded first, leaving 
the weld on the middle section to the last, there is no way to 
avoid cracking when the weld cools. 
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FABLES FOR WELDERS 
1. Fable of the Sick Horse 


Once upon a time two tillers of the soil met 


roads. Their conversation was as follows: 


“Mornin’, Cy.” . N 
“Mornin’, Zeke.” 3. 
“What did you give your horse when he w; 
winter, Cy?” 
“Turpentine.” 
“Mornin’, Cy.” 
“Mornin’, Zeke.” : 
A week later the same two met at the same pla 
following conversation ensued: 
*Mornin’, Cy.” 
“Mornin’, Zeke.” 
“Turpentine killed my horse, Cy.” 
“Killed mine too, Zeke.” 
“Mornin’, Cy.” 
“Mornin’, Zeke.” 
Likewise there was once a welder who boasted 
salesman of an astonishingly heavy weld he had < 
in record time. But the salesman was not convinced 
talking to the welder. 
“It was mighty reckless to attempt such a job 
alone,” he said. “You might have killed yourself do 
“Well, I pretty near did,” admitted the welder. “My 
has been so poor ever since that 


was world’s champion 


I’ve had to give 
work, and now I am selling out.” 
Moral: When he tells 


details. 


you what he has done, get 


2. The Yokel at Niagara. 


Once upon a time a country yokel stood before the 
ful waterfall called Niagara. His guide pointed out 
the beauty and majesty of the scene and told him impressiv: 
how many millions of gallons of water flowed over tl 
dizzy height in a week. The yokel’s comment was 

“Well, why wouldn’t it?” 


Likewise there was once a foreman who had never se¢ 
locomotive cylinder welded in place, but was prevailed 
by a welder to let the process have a trial. A whol 
was required for the preheating, and all of the followin; 
for the welding. It was a difficult vertical weld, pertor: 
the early days when vertical welding was not underst 
The 


tirelessly, without stop and without relief, and he did tl 


well as it is today. lone welder worked faith 


Pridefully he pointed to the finished job and said, “1! 
hold, now.” The foreman’s comment was: 

“Well, why wouldn't it?” 

Moral: He who won't appreciate, won't. But 


on welding, just the same. 


3. The Wounded Tommy 


Once upon a time there was a great war, and 1 


a British soldier was wounded grievously. His stot 
affair was as follows: 

“We was going up and we meets a sergeant and 
‘If ye stan’ ’ere ye'll be blowed to ’ell... An’ we stoos 
an’ we was blowed to ’ell, and’ so was ’e, the 


pessimist.” 


1 


Likewise there are some in industry who can think 
the possibilities of dire calamity. When calamities co! 
optimistic brothers-in-industry will still have a chuckl 
ing at the fate of the joy-killing prophet, for nobody 
pessimist. 


Moral: 


He who wants to keep his friends, keeps ch« 





BUSINESS METHODS for WELDERS 


By Robt. B. Dyar 


ig business was ever built up on slipshod methods or 
euesswork. No concern ever prospered for any great 
time without giving value received for every dollar. 
intry is at present flooded with welding shops, both large 
ll, and the large majority of them are suffering during 
present business conditions because there is not enough 
) keep all of them busy. Five years from now will see a 
nge, some of the small shops of today will be big and 
sperous, and some of the big ones will be even bigger, some 
; the small ones of today will still be small, and some of the 
ger ones will have slipped back, to be classed as ‘one horse” 
sops, While many of the present-day job welding shops will 
five years have passed out altogether, and their owners will 
working for some one else, whom they will probably refer 
as “more lucky.” 
The purpose of this article is to outline one of the main rea- 
ns why some welding shops grow big and prosper and why 
sme dwindle down and eventually pass out. This reason can 
e summed up in the three words, “proper business methods ;” 


hose that have them prosper, those that lack them fail. 


How Profits Are Made 

The basis of all business is to buy a thing at a certain figure 
and sell it again at a higher figure—thus, making a profit. Be- 
tween this buying and selling various things must be 
increase the value of the thing first bought. 


done to 
Perhaps you buy 
labor and with it make changes on other materials you have 
hought, which increase their value so that you can sell them 
fora higher price than you paid for them; or perhaps you buy an 
article in large quantities and by your own efforts or the efforts 
f those you employ, you find a market for this same article 
where it can be sold in smaller quantities at a higher price; 
i perhaps you buy a number of different materials and by the 
use of labor and machinery, combine them into various articles, 
entirely different yet more useful which you can sell at a profit; 
r perhaps you buy a certain kind of skilled labor and by supply- 
ing this skilled labor with proper tools and giving it proper 


supervision, it can perform certain operations which increase 


the value of various articles or materials. There are, of course, 
many and varied applications of this principle and some of 
them may seem rather far fetched, but, as a general rule it 
holds good. 

Now let us see how this principle applies to a job welding 
shop. In the first place you must buy something. Alright. 
The ordinary job shop buys three things: first a certain kind of 
highly skilled labor; second, two gases, oxygen and acetylene; 
third various welding materials or rods. 
has, these three 


The man who buys or 


things, can, by and di- 


This service can then be sold 


proper supervision 
form them into a service. 

another man who has a broken article or some pseces of 
iron or steel to be cut up. 
vill increase the value of the articles or pieces of iron or steel. 


ause of this 


This service of welding or cutting 


increase in value he is willing to pay you a 


price for this labor, gas and welding material than you 
lf paid for it and thus you make a profit. 


What the Customer Buys 


buy labor, gases and welding materials and by proper 


ision and direction, form them into a service which is 


ou have to sell. 


nm a man brings a job to your shop to be 


welded he 


offers to pay a sum for the use of your skilled labor, 


ind welding materials, which is higher than. your paid for 
The difference between what you paid for this service 
hat he pays you for it is known as Just 


“oross pri fit.” 


how much this “gross profit” should be is a very important 
item, because there are so many items of general expense which 
must be paid out of it. To express these many items in a few 
words they come under two headings “overhead expenses” and 
“net profit.” 


is not 


It is very plain to see that if your “gross profit” 
large enough to cover your “overhead expenses” that 
nothing is left for “net profit” and as this is the actual and 
only profit that the owner of the shop makes for himself, it is 
a very important item. 
Net Cost 

However, before profits can be figured either “gross” or “net,” 
there is one thing that must be known, and that is the “net 
cost” of the job that you have done, that is, the actual amount 
of money that you paid out for labor, gases and materials to 
do the job. In order to know the “net cost” of a welding job 
you must keep an accurate record of the labor, gases and 
materials you have used on that job. You would not attempt 
to sell anything else unless you knew how much it cost you, you 
would not put a price on an automobile unless you knew how 
much you paid for it, so why put a price on a job you have 
welded or intend to weld unless you know just how: much it is 
going to cost you to do the work? Of course after years of 
experience a man can make a fairly accurate guess on small 
work, but even the best are often fooled by some of the bigger 
jobs, and it is in the big jobs that most of the profits are made 
and also that most of the big losses have to be met. 


Gross Profit 


If you will prosper, you must know the “net cost” of the 
jobs you weld, then to this “net cost” all you need to do is to 
add your “gross profit” and the deal is closed. 


very simple, but 


Yes, it sounds 
it is in that little item of how much “gross 
profit” to add that most of the trouble comes. If you add too 
much you have a dissatisfied customer, which is worse tham 
having no customer at all. If you do not add enough gross: 
profit you will not have enough to pay for your overhead ex- 
penses and your own profit, and your business will go on the 
rocks. 


Overhead 


Of the two items which go to make up “gross cost” namely 
“overhead” and “net profit” it is the item called “overhead” 
that gives most welding shops trouble, yet it is a most important 
factor, so let us take this item of “overhead expense” and see 
just where we stand on that. We first stated that you buy 
skilled labor, certain gases and welding materials, which by 
proper direction and supervision you form into a service which 
is what you have to sell. It is during the forming of the three 
things you buy into hig service which you have actually sold 
that you incur this iter of “overhead expense” which is really 
a large number of smaller items. To illustrate 
In order for your skilled labor to make use of the 
various gases and welding materials which you have 
you must comply with conditions. must rent a 
shop which you must heat in the winter time. You must furnish 
light to work by and power for your labor to use. 
carry 


composed of 
further. 


bought 
certain 


You 
You must 
You must 
help to keep your books and 
assist in the general work of running your business. 


insurance and pay taxes on your property. 


employ certain non-productive 


You must 


pay for advertising and selling your product. You must pay in- 


terest on any money you borrow and replace articles used in 


your shop which break or wear out. You must buy various 


items for your men such as goggles, gloves, flux chalk, oil, 
charcoal, tools, etc. In other words you must pay out money 


for various things needed to properly conduct your business 








28 THE WELDING ENGINEER 


and this money or the cost of running your business is what 
is known as “overhead expense.” 

The next question is “just how is this ‘overhead expense’ 
added to the ‘net cost’ of each individual job that goes through 
your shop?” 

Figuring Overhead 

In order to do this it is necessary to keep an accurate record 
of the money spent for overhead items. When this is done, 
it will be found that the amount of money paid out for these 


items for a specified length of time, bears a certain relation, 


to the amount of money you have paid out for skilled labor, 
gases and welding materials for this same particular period. 
Suppose for example that for the first six months of this year 
you paid out in wages to your welders, and paid out for oxygen, 
acetylene and welding rods the sum of $1,000.00. For the same 
six months you paid out for overhead items the sum of $500.00. 
The $1,000.00 is the total “net cost” and the $500.00 is the total 
“overhead expense.” It is plainly seen from this that the “over- 
head expense” for this period was just half as much as the net 
cost in other words the overhead was 50 per cent of the net 
cost. This 50 per cent is what is known as the “percentage of 
overhead.” 

As it is almost impossible to figure out in advance what your 
“overhead expenses” will be, the generally accepted method is 
to take the figures for the past six months to work out your 
“percentage of overhead” and use this percentage for the next 
six months which For example, you have found that 
overhead” for the first six months was 


follow. 
your “percentage of 
50 per cent. 

Fixing the Price to the Customer 

If you have done a job on which the “net cost” figures up to 
a total of $5.00, (that is you have spent $5.00 for labor, gases 
and materials on the job), you then know from your figures 
on your first six months’ business that it cost you 50 per cent of 
your “net cost” to take care of your overhead expense needed 
to run your business. Then in order to take care of the por- 
tion of the overhead expenses which this particular job must 
pay, you merely add 50 per cent to the net cost of the job, which 
makes $2.50 added jo $5.00, giving a total of $7.50 which is 
known as the “gross cost” of that particular job as it includes 
the “net cost” plus “overhead expense;” however, this figure 
does not include any profit for you, so to this “gross cost” 
you must now add your “percentage of profit.” In many lines 
of business this is a certain fixed percentage, so let us assume 
that you feel the job should pay you 50 per cent, then to the 
“gross cost” or $7.50 you add 50 per cent or $3.75 making a 
total cost to the customer of $11.25. 

The $11.25 paid you by the customer then divides up as fol- 
lows. Net cost to you for welding the job $5.00. Overhead 
expenses $2.50. Net profit $3.25. By figuring your charges in 
this manner you are using proper business methods and are 
sure of a profit on every job that goes through your shop. 


Play Fairly with the @tomer 

By using these methods you also gain the confidence of 
your customer which is the biggest asset a welding shop can 
have. If your customer feels that he is paying you a fair price 
for the work you do he will not only bring all of his work to 
your shop but will tell his friends about you. 

The idea of charging a customer “all that the traffic will 
bear” is wrong, dead wrong. It is not justice to your customer 
and will sooner or later mean the ruin of the welding shop that 
does it. 

The old method of using guess work in fixing a charge for 
a job that has been welded is wrong, and no welding shop will 
grow into a big money making business that uses this slipshod 
method. 

Competition Makes System Necessary 

In the old days when welding shops were few and far be- 

tween, when cutting cast iron was a stock joke to pull on an 
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apparatus salesman and a “non flash. back” torch h 
been heard of, a man could charge just about what | 
to, for a job that had been welded, but nowadays wi 
tition keen and work scarce it is the shop that plays 
its customers and by using proper business methods. 
its charges so that its customers get their money‘: 
will survive and prosper. “Success” is not made i; : 
“Good will” is not built up overnight. It takes time ; " 
confidence of a community, but any amount of time 

is wasted unless backed up by proper business meth 


W 





CANADIAN PLANTS USE THERMIT PIPE WELDING 
ON LARGE SCALE TO PREVENT 
AMMONIA LEAKAGE 

The great advantages of permanence, lower cost, 4 ' | 
monia saving, gained by eliminating joints in ammo: 
coils by thermit welding as compared with installing a; 
flanged connections are being appreciated on a lar; 
by the Linde Canadian Refrigeration Company, Ltd., M 
Que., which handles refrigeration machinery for 
plants and ships. 

Since adopting the thermit pipe welding process in 
this company has ordered material for welding in the 
borhood of fifteen miles of 1% in. extra heavy ste 
wrought iron pipe for refrigeration units installed in 
number of industrial plants. The length of coil used 
from 500 to 5,000 feet. The whole coil area is mad: 
sections of endless pipe. These sections are 
bolted together on the job. The sizes of the sections 
from 6 feet to 36 feet in length and from 3 pipes hig 
20 pipes high. There is one weld for every 20 feet of 
used. No screwed fittings are used on any of these install 
tions, but instead the pipe is bent to suit and mal 
female flanges are connected together using a lead gask 
The coils are flanged before being shipped and tested + 
least 150 pounds hydrostatic pressure test. In very few 
has it been found necessary to cut out a weld. 

Linde refrigeration apparatus has also been installed 
S. S. “Canadian Fisher” and S. S. “Canadian Forrester” of 1! 
Canadian Merchant Marine. The coils thereof are continu 
ous, having been made so by using thermit as a butt welding 
agent. 


flanged 





U. S. GUNBOAT “YANTIC” BOILERS ARC WELDED 

An incident in connection with the Pageant of Progress 
which occurred right off the pier proved that electric 
welding ceases to be an experiment and that it will soo: 
the Big Gun in manufacturing as well as repairing. The | 
gunboat “Yantic” from Detroit, one of the three gunboat: 
which have been maneuvering in the vicinity of the Municipa 
Pier during the Pageant, was laid up with several crack 
the main boiler. 

The gunboat was scheduled to leave Chicago on Wednes 
morning, August 10th, but a leaky main boiler was discove: 
on Tuesday, the 9th. The Mitchell Co. of this city, who ' 
called in to do the job of welding the two-foot cracks at 
rivets on each side of the Adamson 
welding by 2:00 a. m. Wednesday. After test, which pr 
satisfactory, the gunboat was ready to leave on schedulk 

During the war the captured German ships which 
damaged were repaired by the same process as this 1 
New York Harbor. 


ring, completed 





The Air Reduction Co., 120 Broadway, New York, is 
ing plans prepared by Francisco & Jacobus, 511 Fifth Av 
architects, for its new plant on property recently acqu 
on Ridge Avenue, Pittsburgh, for the manufacture of 
mercial oxygen. 





1921 


Septen 


llustrations show what often happens when “Finis” 
to the service.of Uncle Sam’s fighting tools. Six 
h mortar carriages, part of the fortifications pro- 
ong Island Sound, are being removed from their po- 
.§ dignity at Fort Wright, Fishers Island, to the less 
confines of a scrap yard at New London, Conn. 
was written officially to their service last spring, 
he carriages were sold by the government as scrap. 
ns originally mounted on the carriages were remodeled 
vith mobile artillery during the war. 





Fig. Cutting up a Section of a 12-Inch Mortar Carriage. 


he task of removing the scrap material is no easy one. 
The 
haser has attempted to reduce the castings to portable size 


any of the sections are heavy and cumbersome. pur- 


blasting with dynamite. Blasting, however, has not proved 
tisfactory, owing to the labor and time involved in moving 
the unwieldy metal from the concrete battery positions to open 
Ids nearby, the danger of flying fragments hitting passing 
rs and the inability of the charge to fracture the stec! 
ns easily. 








This Heavy Casting was Cut in Less than Fifteen Minutes. 
he difficulties experienced with dynamite led the purchaser 
nvestigate the possibilities of the oxy-acetylene flame in 
ng metals, especially cast iron. 
emonstrations were made by an expert cutter of the Air 
tion Sales Co. Engineering Service Deparment. These 
so successful that it is expected the use of dynamite will 
scontinued, and the oxy-acetylene torch utilized to cut up 
valance of the metal. 
took several days to move the base ring of the twelve- 
mortar carriage shown in Figure 2 to a point outside its 
ry position, where it could be dynamited in safety. As an 
iple of the value of the of the oxy-acetylene torch for cut- 
up scrap material, the operator shown in the picture made 
it through the cast iron section in less than fifteen min- 
This cutting operation could have been performed inside 


attery emplacement as easily as outside, so that the heavy 
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<UTTING TORCH SCRAPS OUR SCRAPPING TOOLS 


casting could have been reduced to sections of portable size 
without going to the trouble of moving it to a considerable 
distance beyond the emplacement. 





ARC WELDING SUPPLANTS RIVETS FOR STRUC- 
TURAL WORK 

That arc welding is continually finding new and important 

industrial applications is being demonstrated by numerous 

In a recent publication issued 

Electric & Manufacturing Company, 


reports of successful welding. 
by the Westinghouse 
entitled “Arc Welding Applications,” many interesting and 
novel uses of arc welding are explained and illustrated. 

One of the applications shown is a structural steel building 
the rivets. The electric arc was em- 


erected without use of 


ta 





Welding a Heavy Section. 

ployed throughout the entire construction to unite the struc- 
tural steel members. Inasmuch as the entire construction was 
tested and approved by the New York Bureau of Buildings, 
the arc welding process for this line of work has passed 
from the experimental stage to the practical commercial stage. 
The trusses are designed for a live weight of 40 pounds per 
sguare foot, each truss supporting a panel of 800 square feet. 


They were tested at a load of 120 pounds to the square foot, 











The Advantages of Welding are Readily Seen Here. 
or a total load of 48 tons on, the two trusses. 

The main advantages of arc welding, for this work, are the 
elimination of the necessity for fabricating the steel parts and 
the saving of time in waiting for the girders to be fabricated. 
Another decided advantage of the arc welding method over 
that of riveting is that it does away with the noise of riveting 
and makes it possible to work day and night without causing 
any disturbance. 

This unique example of the use of arc welding has aroused 
a great deal of interest in the building trades and industrial 
plants. Although no extended use of this principle has been 
made as yet, it is quite possible that great development may 


be made in the near futur 
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The Bastian-Blessing ompany, 
Chicago, I11l. 


Gentlemen; 


We are in receipt of copy of new Rego catalog and it is very 
gratifying to us to note that The tian-Blessing Company have continued ° 
its policy of keeping abreast of the times from a quality and engineering l 
standpoint, and that a number of attractive additions have been made to | 
the line. 


Because of our experiense and standing in the industry, we do ( 
not as a rule write recommendations of any equipment. However, in 
your case, we feel that we are not detracting from our prestige in so do- 
ing. We think that we have the right to be proud of our standing be- 
cuase we believe that we were the first job welding plant established in 
the United States (1908), and at that time it was necessary for us to do 
considerable missionary work as there were very few people who realized 
that metel parts could be welded and made as strong, if not stronger than 
they were originally. 


—— 


} Mr. Cave our President, undoubtedly did more pioneer work thru 

articles and lectures which he gave before a large number of the leading 
pe gota | societies in this county to promote the welding industry, than 

any other individual. At the present time, Mr. Cave hol patents on a 

number of inventions which are closely related to the welding industry, he | 
having done considerable amount of research work along these lines. The 

writer has supervised the welding of some of the largest jobs carried out 

by the oxy-acetylene process in this country. 


We have used and sold Rego equipment for the past ff{ve years 
and brave always found it everything that is claimed for it - and more. 


Very truly yours, 
JFT/S CAVE WELDING & MFG. COMPANY, 


TIAN BLESSING COMPANY 


AVENUE arta SALLE STREET CHICAGO. 
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“KEEPING ABREAST 
OF THE TIMES 


From an engineering and quality 
standpoint ’’ 


says Mr. J. F. Tucker of the Cave Weld- 


ing and Manufacturing Company— ‘is the 
continued policy of [he Bastian Blessing 
Company.’ 


ls your organization keeping abreast of the times — 
times that require rigid economy in operation and 
maintenance? 


Let a “Rego Man of Experience” prove to you that 
you. can save in a few months the cost of replacing your 
behind-the-times equipment. 


Write for copy of New Rego Catalogue No. 23 


IAN BLESSING COMPANY | ¢ 


AVENUE arTrtLaA SALLE STREET CHI CAGO. 
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PENNSYLVANIA BOARD MAKES NEW BOILER 
CODE RULINGS 


Rulings pertaining to steam boilers adopted on May 24, 
1921, by the Industrial Board, Department of Labor and In- 
dustry, Commonwealth of Pennsylvania, contained the follow- 
ing regulations regarding the use of autogenous welding: 
Autogenous Welding. : 

Rule 006 (A-1). By “autogenous welding” is meant any 
form of welding by fusion, that is, where the metal of the 
parts to be joined or added metal used for the purpose is 
melted and flowed together to form the weld. Such welding 
is accomplished by the oxy-acetylene, hydrogen or other: flame 
processes, or by the electric arc; no distinction is made be- 
tween any of these processes. 





Autogenous welding may be used in boilers in cases where 
the strain is carried by other construction which conforms 
to the Rules formulated by the Industrial Board, Common- 
wealth of Pennsylvania, and where the safety of the struc- 
ture is not dependent upon the strength of the weld. 

Che following paragraphs will serve to point out where 
such work will be accepted or rejected: 





A Group of Cast Iron Boiler Sections Welded and Ready for Welding. 


1. Any autogenous weld of reasonable length will be per- 
mitted in a staybolted surface or one adequately stayed by 
other means so that, should the weld fail, the parts would 
be held together by the stays. It is necessary for the ap- 
proved boiler inspector to use judgment in interpreting the 
meaning of reasonable length as given above, since it may 
vary in different cases. In the it should 
Autogenous welding will not be ac- 
cepted in unsupported surfaces. Where the heads and fur- 
nace sheets of steam boilers are welded by the autogenous 
process the weld shall be not less than 12 inches below the 
water line. Autogenous welded construction will be accepted 
in lieu of riveted joints in the fireboges of internally fired 
boilers, provided the welds are between two rows of staybolts. 

2. The edges of the inner and outer sheets of vertical fire- 
box boilers, or boilers of the locomotive type, may be joined 
by autogenous welding to form the door openings, if the sur- 
rounding surfaces are thoroughly stayed. This would also 
apply to other openings of a similar character in such sur- 


faces. 


average case not 


be more than 3. feet. 


3. For low-pressure plate-steel boilers operated at a pres- 
sure not exceeding 15 pounds to the square inch, or for 
higher pressure in unfired vessels subjected to water pressure 
only, rectangular headers may be autogenously welded at the 
edges if the sheets are properly held together by 
Autogenous welding of cracks and fractures in 
boilers will not be permitted. 

4. Fire cracks in girth seams extending from the edge of 
the plate to the rivet hole may be autogenously welded pro- 


stays. 
cast-iron 
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vided the cracks are properly prepared by cuttin; 
metal at thé’crack in the form of a letfer “V” to per 
through, the entire thickness of the plates. Similay cra-| 
in girth seams located between the rivet holes ma _— 
autogenously welded, provided the cracks do not e» 

yond the edge of the lap of the inner plate. In 

class of cracks it is advisable to drill a hole not 

¥g inch in diameter at the end of the crack before {| 

made. Cracks extending from rivet hole to rive: 

girth seams cannot be welded. Calking edges of girt 

may be built up by autogenous welding between ri 

and the calking edge where the original section of 

to be built up averages the equivalent to 4% of th . 
of the rivet hole; and the portion of calking ede 
placed does not exceed 30 inches in length in a girthw 
tion. In all repairs to girth seams by autogenous 
the rivets must be removed over the portions to b 
and for a distance of at least six inches at each end 
such portions. After repairs are made the rivet hok 
be reamed before the rivets are re-driven. 


5. Stayed sheets which have corroded to a dept! 





more than 40 per cent of their original thickness, may 
reinforced or built up by autogenous welding. In such c: 
the stays shall come completely through the reinforcing m 
so as to be plainly visible to the inspector. 


6. Where 


have 


tubes the tube 


corroded or where cracks exist between the 


enter flat surfaces and 
been 
ligaments, autogenous welding. may be used to reinforce: 
repair such defects. The ends of such tubes 
genously welded to the tube sheets. The 


repairs for tube sheets and the we!ding-in of the tubes in 


may be 


above-ment 


sheets, are not to be permitted where such sheets forn 
shell of a drum or boiler, as in the case of the Stirling 
of boiler. 


7. When external corrosion has reduced the thicknes 
the plate around handholes to not more than 50 per ce 
the original thickness and for a distance not exceedin; 
inches from the edge of the hole, the plate may be bui! 
by autogenous welding. 

8. Pipe lines will be accepted where the flanges or o! 
connections have been welded autogenously, provided 
work has been performed by a reputable manufacture: 
the parts properly annealed before being placed in posit 
Such welding when made with the part in place and 
annealed will not be acceptable. 

9. Autogenous welded-in patches in the shell of a b 
will not be acceptable regardless of the size of such patc! 
Autogenous welding of cracks in the shell of a boiler (ex 
those specified in paragraph 4) regardless of the directio: 


which they may lie will not be permitted, unless such 
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Electric arc welding sets which can be carried by hand, 
and operated from a trolley wire, are advantageous in 
electric railway and mine service 


. Oe 
cotember, 1921 















The 200/275 volt unit (above) 
used principally in mines, has a 
trolley hook with insulated handle 
and 10 feet of flexible cable. 








The 400/650 volt unit (opposite) 
has a 15 foot hardwood jointed 
pole with trolley hook and 22 feet 
of flexible cable. 









In each unit the welding current 
can be varied by approximately 15 
ampere steps from 60 to 200 
amperes. 










Save time and money 
by using G-E Welding sets 


The type AW Resistor Arc Welder is Strength, durability, speedy pro- 
specially designed for the welding of duction, low cost of operation— 
rail bonds, fish plates, etc. In mines, these are some of the qualifications othe 
electric railway fields, or in industrial of the type AW Resistor Arc | See S 
plants where it can be hooked to a Welder. Ask the nearest G-E office |! pote 
trolley wire, this equipment can be for complete information. es ee 
carried easily to the job which your aie ’ 
welder can do in quick time at a 
minimum cost. 


The unit is light in weight—the 200/ 
275 volt welder, 60 Ibs; the 400/650 
volt welder, 140 lbs. Handles, con- 
veniently placed, make it easy for the 
workmen to carry. Exposure to the 
weather will not injure the insulation 
or the resistance wire. 



















Welding rail b~nd with 400/650 volt unit. 
Note pepe push button station for 
making and breaking welding circuit at a 
remote point, which protects operator. 


Electric 
any WSs .. 





General 
Ener ones Com 
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ing is only for the purpose of securing tightness and the 
stresses on the parts are fully cared for by properly riveted- 
on patches or straps placed over the weld. The plates at the 
ends of joints may be welded together for tightness, pro- 
vided the straps or other construction are ample to care for 
the stresses on the parts so welded. 

10. Re-ending or piecing of tubes for either firetube or 
watertube boilers by the autogenous process will not be per- 
mitted. For low-pressure steam and hot-water heating boilers 
autogenous welded construction for unstayed surfaces will 
be permitted, provided the thickness of the material in the 
shell plates and tube sheets is not less than that required 
for power boilers. (See paragraphs 18 and 20 of Pennsyl- 
vania Boiler Code.) 

“The 


S. W. Miller, commenting on these regulations, “is perfectly 


welding of cast iron heating boiler sections,” says 


safe, if proper preheating, 


methods are 


welding, reheating, and cooling 
followed. Usually the whole ‘section must be 
preheated to a red heat, welded, reheated to the same tem- 
perature, and packed in loose asbestos or dry sand to cool. 
We have welded hundreds of them successfully. I enclose a 
photo showing 10 sections of various sizes in our yard at one 
time either welded or waiting. 

“Paragraph 8. It can be shown that where ordinary pipe 
is welded there is no danger from strains. The ductile, low 
strength material takes up nearly all strain, and what is left 
is so small in amount as to be negligible. There is no need 
of annealing to remove strains, and as the fibre stress is 
only one-half that lengthwise of the pipe, there is no danger 
provided the weld is sound. I think this section is too rigid. 
It would clear that some consideration should be 
taken of the size of the pipe. It is much easier to weld 4 in. 
pipe than 24 in. pipe, and the factor of safety is much greater 
in the former case. I believe it would be perfectly safe to 
remove all restrictions on welding pipe for any purpose, up to 
say 10 in. diameter and % in. thick. 

“I see no other criticisms. 


seem 


The restrictions, with the ex- 
ceptions noted, are entirely in line with good practice, and 
with the regulations of the I. C. C., Federal Steamboat In- 
spection, and other authorities, as far as 1 can see.” 





ELIMINATING BLOW HOLES IN THERMIT WELDS 
BY THE USE OF NEW MOLDING MATERIAL 
AND NEW STYLE MOLD BOXES 


A new grade of molding material for Thermit welding has 
recently been developed by the Metal & Thermit Corporation 
which, as proved by extensive researches and practical experi- 
ments, when used in accordance with the regular Thermit 
practice, will definitely prevent blow holes and assure sound 
welds. This new molding material has already been intro- 
duced’in many of the larger railroad shops, where the bene- 
ficial results obtained therefrom have won enthusiastic ap- 
proval. The new material, designated as “Thermit Molding 
Material” is quite different from ordinary molding material 
and in all Thermit work, either this, or a substitute which 
has been tested and approved by the Metal & Thermit Cor- 
poration should invariably be used. 

The design of the new molding material is based on the 
theory that good silica sand will stand the heat of the Thermit 
reaction very well and that the weakness in all molding ma- 
terial is the clay binder. Therefore, there should be as little 
clay as possible in the mixture, in order to make the mold 
more refractory and to increase its porosity. It is ‘logical 
therefore, that the use of a plastic clay has been selected in- 
stead of a fire clay, as formerly. The sand and plastic clay 
are ground together in a foundry pan or Moller, with the 
intention of coating each grain of sand with a minimum thick- 
ness of clay. This has resulted in a good, clean molding ma- 
terial which should be rammed hard in the mold, which will 
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stand up well under the preheating flame and 
tremely porous to the gases generated in the mo! 
in a sound weld with a very clean exterior. Alt! 
able molding material can be made by increasi; 
content slightly and mixing the clay and sand tho 
hand, it is not so good as that made with a small 
tent in the foundry pan or Moller. 

The mixture now being used is composed of th 
3 parts clean, sharp silica sand (100 per cent of w! 





pass through a screen having a .03 in. square op 
49 per cent of which should be retained on a scr 
a .012 in. square opening), mixed with 1 part W:. 
tain plastic clay. These parts are first thorough], 
the Molle: together with 1/40th part glutrin by v. 
sufficient water (1/12th part) to bring to the prop: 
ency. If mixed by hand, the sand and clay must b. 
fore mixing (being careful not to subject the clay 
perature higher than 400° F.) and thoroughly mix: 
adding the glutrin and water. The glutrin should 
with the water before adding to the sand and clay 

In case < plastic clay fatter than the Welsh Mount 
used, the mixing, of course, will have to be mor 
and less clay used. Welsh Mountain clay is being used in th 
present mixture because in carefully run tests it has prov 
to be the most refractory the use of the new molding m 
terial necessitates harder packing next to the weld: in fact 
the regular Thermit rammer may be supplemented 
use, for instance of a tool having an end %”"x1%" so that tl 
operator may be able to peen the sand next to the wax collar 
and the various patterns. 











It is absolutely essential, in the production of sound welds 
to be sure that no loose sand exists in the mold when th 
Thermit steel is poured. This is why very hard ramn 
advocated, also why it is most important to blow 
loose material from the interior of the mold by putting th 
preheating burner in the rise: before the heating gate is 
plugged and being sure that no sand is detached by the ope: 
ation of inserting this heating gate. The burner should bi 
removed from the riser before plugging the heating gate, be- 
cause otherwise it may detach some sand, which could not b: 
blown out after the plug is in place. The heating gate plug 
should be thoroughly dry; and, if it has been carried in stock 
for some time, it should be warmed before using. 

By perforating the sides and bottom of the mold box, the 
escape of the gases which pass through the molding materia 
is greatly facilitated. 3” dia. holes, spaced 3 or 4 in. apart 
are sufficient. To facilitate the escape of gas from the botton 
of the mold box, the mold should rest on blocks, not direct!) 
upon the foundry floor. As unnecessary molding material 
simply increases the resistance to the passage of gas, th 
mold box should be made as small as possible commensurat: 
with safety. For example, in welding a 4 in. x 4 in. sect 
only about 4 in. of sand is necessary at al’ points, except, per 
haps, on the pouring gate side. It is most important to thor 
oughly vent the mold box by forcing a rod or wire down 
number of points to within % in. or so of the collar. | 
should be taken that these do not touch the collar becaus 
such vent holes will fill with 
facilitate the escape of gas. 


steel and will therefor 





NEW BENCH TYPE SPOT WELDER IS CONVENIENT 


A new bench type spot welder which occupies the 
negligible floor space of 10 by 17 in. and which | 
capacity for two sheets of No. 16 gauge metal, has rec: 
been produced by the Taylor Welder Co., Warren, | 


The cast copper frame of the device acts as a se 
The horns are of cold-drawn material, the bottom on 
adjustable to three different positions. 
operated. 


The 


machin¢ 
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Sound Ingots produce 
Sound Welding Wire 








CONSIDER THE INGOT 


PAGE ARMCO Welding Rods and Electrodes 
start from a sound ingot (99.8725 pure 
iron) free from physical imperfections and of 
such chemical analysis that gases and other 
detrimental impurities are absent. 











This combined with scientific rolling and draw- 


ing operations produce sound welding ma- 
terial absolutely essential to sound welds. 


PAGE ARMCO Welding Rods and Elec- 
trodes fulfill all requirements of the Amer- 
ican Welding Society specifications. 


Page Steel & Wire Company 
MANUFACTURERS OF 


Reds—Ingot Iron and Special Analysis Steels 

Wire—Plain and Galvanized—Spring, Rope, Telephone, Tele- 
graph. 

Fence—Woven—Rirht-of-Way and Farm-Chain Link, Factory 
Partitions, Gates. 


GENERAL SALES OFFICE 
Grand Central Terminal. New York City 
Chicago Pittsburgh San Francisco 
Portland, Ore. 


— 
— 


PAGE -ARMCO 


WELDING RODS and ELECTRODES 














down any old way — Jil polish it up. Make a rough pencil shetch and our draughtsman will Ax 11 
fine. Pine drawings are more practical than photographs. Do it today — the men on the firing i 
are warting. L.B. Mackenzie, Editor. 





Hints for the Welder 


When you Anish an interesting prece of work, can you set down on paper the manner in whicl, 
went about the pos. how you prepared the work and how the job was done ? Have you leamed 5 
litle stunt every welder ought to know ? Contributions fo tus depart 


ment are pad for. Werte i 








SALVAGING ELECTRODE STUBS 

Mr. Val Becker, the welder of the Locomotive Stoker Co., a 
Pittsburgh, Pa., corporation, has worked out an ingenious 
scheme for salvaging the short stubs of metallic electrode left 
in the holder and usually thrown away. 

A 1-inch board is secured with a lot of holes drilled through; 
this board is laid flat on the work plate; and after using a 
length of electrode, the stub is stuck endwise in one of the 





/<— Weld 














prec 
New 1" Board 
\ > ee 
i * * * 
i = 
End of old electrode 


Saving the Pieces. 


holes projecting through and touching the work plate. A 
new length of clectrode is inserted in the holder and the stub 
is “picked up” by touching the stub with the new electrode. 

By using this scheme every last ounce of electrode is used 
and the time required is negligible, provided an approved type 
of electrode holder is used. 





USF OF RRONZE FILLING ROD 


By O. T. Hart 

Of all the interesting and helpful articles published in he 
Welding Engineer it seems that few writers have much to 
say about the bronze filler rod and its use in quick repair 
work. I use acetylene welding equipment in an engine house 
and have a good assortment of all kinds of filler rods. Of 
course, they are all necessary, but I value the bronze rod 
because it can be used for quick and usually permanent re- 
pairs, on a large part of cast iron pieces as well as on malle- 
able iron, brass, copper and bronze castings, and could be 
used occasionally on steel castings or wrought iron forgings 
if the supply of the proper filler rod should be exhausted. 

Our shop being a running repair shop, about two hundred 
miles from the back shop, it is necessary to get the work 
done as well and as quickly as possible. Therefore, I wish to 
mention some of the good results we have had from the use 
of the bronze filler. 

Preheating is usually necessary when gray iron is welded 
with a gray iron filler rod; but preheating is seldom necessary 
with the bronze rod. This item alone is a great time saver 
on engines in service. 
to anneal the casting after welding, because it has not been 
heated enough to destroy or disturb its properties. 

About one and one-fourth pounds of bronze rod was used 
to repair an air brake cylinder, where if gray iron filler rod 
had been used the job would have required preheating and 
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Time is also saved through not having 


annealing. In this case the cylinder would have been 
and a new one put in if I had not used bronze. Th: 
done in about two hours and the cylinder is giving 
service as it did before it broke. 

In another instance, about eighteen months ago 
one-half pounds of bronze rod and two hours’ time was 4! 
took to braze a crack in an air pump that is running tod, 
as well as ever. This, of course, would have been quit: 
to handle with a gray iron filler, besides costing about 
dollars according to the foreman’s figures. 

There are a number of other jobs we have running whi 
were done with the bronze rod, and which we are always gla 
to show. Only a few precautions are necessary to accomplis 
good and quick work on an average job. It is necessa: 
prepare the job as usual, getting it clean of grease and 
After it is prepared, do not touch the brightened surfac: 
be brazed with oily or greasy hands or gloves. Do : 

a dirty, oily, or cracked bronze. Brighten it with emery clot 
before using. Heat the line of weld to a cherry red (the exact 
heat can best be determined by practice). Do not pla 
flame on the bronze too long or the result will be coppe: 
instead of bronze. Properly melted bronze can be recogniz: 
by its color after cooling, which is the same as the colo: 
the rod before melting. 





MIX THERMIT THOROUGHLY BEFORE USING 

Occasionally Thermit welders find that they are unab! 
produce the requisite amount of steel from the Thermit w! 
they are using. This is entirely due to the fact that the 
gredients (iron oxide and aluminum) have become unn 
The importance of mixing Thermit thoroughly befor« 
cannot be too strongly emphasized, whether a whole bag 
part of a bag is to be used. It is logical that, as the iron oxid 
is in the form of a flake and the aluminum is in the forn 
little round ball, also that as they are so different in speci! 
gravity, they will segregate in the vibration caused by transit 
The bag, therefore, should be dumped and the materia! tho: 
oughly mixed by hand before putting it into the crucibl 
a recent case, the Metal & Thermit Corporation investigat 
the variations in the speed with which Thermit reactions t 
place; this variation was found to be entirely due to segrega 
tion of materials and was entirely eliminated by re-mix 





OXYGEN TANKS MOVED ABOUT EASILY WITH 
HANDY TOOLS 


Made of a light iron rod or pipe about four feet in le: 
having a ring bent on one end large enough to fit over tic 
valve cap, and a hook in an “L” shape on the other to 
them around with. 

It will be found easy to make and use. In plants or s 
where there is a narrow-gage railway it does away with | 
ging around a cumbersome tank on the shoulders of two 
It works equally as well on any smooth floor. 

A tank is dragged from storage by hooking the “L’’ 
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openings in the valve cap. It is then placed across 
or on the floor in a position to roll. The valve cap 
. unscrewed a turn or so to form a groove for the ring to 
atch in, the ring is slipped over the cap up to the groove, 
the tank is then given a start with the foot and by shoving 
yn the rod is moved rapidly and with ease along the track or 


nte the 
the rails 





=) 





Device for Handling Oxygen Tanks. 


floor. In case one side travels faster than the other a sudden 
jerk or shove on the rod will change its direction. 

With a little practice a man soon becomes proficient in the 
use of this tool; it makes much easier work and saves valu- 
able time. In fact, it has been proven that one man now 
moves the same number of tanks four formerly did. 





PLACING ON NEW METAL WITH THE OXY- 
ACETYLENE TORCH 


By F. H. Sweet 


One of the most important uses to which the oxy-acetylene 
torch can be put is that of placing on new metal. It is 
neited on, little by little, the new metal coming from the 
welding rod. This procedure is especially valuable in a re- 
pair shop. A threshing machine breaks down because a gear 
wheel has broken a tooth; or a mowing machine has gone out 
of service because some small piece has been broken off and 
lost. The job is brought to the shop, where the operator uses 
the oxy-acetylene torch to build up a new tooth on the gear 
wheel, or to replace the piece lost from the mowing machine. 
The new metal needed is put on by the torch and the job is 
finished with the file or other tools. 

Take another case. A hole has become too big in some part 
an automobile. That is, because of wear and tear, the holc 
has gotten large. The rod or other part which works in the 

gives trouble because it is held too loosely. What is 
anted is some way to fill up the hole with new metal and 
hen bore it out again. 

‘onsider still another example. A cam has become so worn 

it no longer performs its duties. It needs to be built oui 
ain. That is, more metal is needed to replace what has 

worn off. 

short, there are many, very many, cases where the repair 

require new metal to be added onto the old. For this 
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work the oxy-acetylene torch is very well fitted. But it is not 
everybody that makes a success of this class of work. There 1s 
little or no trouble in putting on the new metal. Trouble is to 
be looked for from two principal causes: (1) The new metal 
may not stick to the old; and (2) it may be difficult or im- 
possible to shape the new metal on account of hard spots 
There are also other points, but these seem to be the most 
important. 


When new metal is to be added by melting it on from the 
welding rod, it is very important that the work be properiy 
prepared. Suppose, for example, that one wishes to build up 
a blank gear tooth in place of one that has been broken out 
The oxy-acetylene torch accomplishes a job like this by melt- 
ing off metal from the welding rod and building up the tooth 
little by little. The first thing to do is make sure that the 
place on the gear where the new metal is to be added is good 
and clean. A cold chisel or a file may be employed to cut off 
metal and make sure of a clean spot. Sometimes, it may be 
difficult to cut away surface metal in order to expose perfectly 
clean material. Such a case might arise, where a hole or 
casting had to be filled up. It might be awkward to use a 
cutting tool in the hole or cavity. Nevertheless, the operator 
is to remember that the work of preparing a thoroughly clean 
surface is important; so that, even if there is trouble, he is 
not to quit, but to try various ways until he succeeds. 

After the torch has been properly adjusted, the operator 
applies it to the new and clean surface. Every spot of the 
surface of the work—every spot of it where new metal is to be 
put on should be carefully melted just before new metal from 
the rod is added. This means that, sooner or later, the whole 
surface that is to be built up is to be reduced to the molten 
state. 

It is also important that a similar rule be adhered to when 
new metal is added to new. Thus suppose that a blank gear 
tooth has been built up half way, and that new metal from the 
rod is now always dropping onto new metal. The new metal 
underneath may have been in place for several minutes or 
longer. In fact, it may have solidified. If so, it is highly de- 
sirable, not to say necssary, that it be in a molten state wher 
it receives other new metal on top of it. The torch is to be 
employed in re-melting the new metal already in place, 1f it 
has ceased to be in a melted condition. The rule still con- 
tinues—melted metal is to be added to melted metal. When 
this is done, they go together and stick together. 

The operator is cautioned not to neglect what has been said. 
Whether new metal from the rod is being added to the work 
itself or to other new metal, the thing to do is always to ad 
melted metal to melted metal. 





REMOVING A CAST IRON WATER MAIN 


The problem of removing a 36-inch cast iron water main was 
recently simplified by using the oxy-acetylene torch to melt out 
the lead caulking between sections. It was found advantageous 
to adjust the acetylene supply to obtain a longer flame than 
that used for welding, in order to insure its penetration and the 
melting out of all the lead to the bottom of the joint. The 
operator begins at the top ofthe pipe joint and works down 
each side until the lead has been removed from about two-thirds 
of the circumference; after this has been done, the length of 
pipe is slightly lifted at the opposite end, and if necessary wedges 
can be placed on the inside of the end to be removed, so that 
when the pipe section is lowered it readily draws the joint away. 
The molten metal flows in bulk and is easy to collect, so there 
is no waste. 





A one-story building has been contracted for at 4613 
3roadway, Cleveland, by the Aetna Welding Co., that city, 
to house their new welding shop. 











Tho Wolding Engineer 


8S Pat. Office 











Keg. U 
Published on the 17th of Each Month by 


THE WELDING ENGINEER PUBLISHING CO., 


*0% S Dearborn St, Chicago, Il. 
Telephone Wabash 7134. 


L. B. Mackenzie PP ee crt Pee President and Editor 
ee GR bie da dis cb on ct ddwctde awd eberdaesede there Associate BPditor 
Sey Bite, siesta iia areca ace a0 intl Ok a a ae ee teal & ales 2a Associate Editor 





Subscription payable in advance and postage free. 


United States and possessions and Canada............ oeneeese $3 a year 
POD GHEE kc cd séctvcctedvceveedseeese Sebbuss eéeees 4.00 a year 
BinGle GORY, GOUMGRIE 2c ccc ciccccvccecesccevceveesccese'e eeeveves 25 cents 
BESS GONE, GOTO. 2c clcvcedetdncenceceadeonsesesasse¢tsnwsegoe 30 cents 





Entered as second-class matter January 20, 1916, at the postoffice 
at Chicago, Illinois. under the act of March 3, 1879 





The Welding Engineer is a member of the Audit Bureau of Circula- 
tions and of the Associated Business Papers, Inc. 





Last Advertising forms close at 8:00 a. m. on the 16th. To show 
proof for correction copy must be received at an earlier date and allow- 
ances should be made for delay to mails. 





The Welding Engineer is the official organ of the American 
Welding Society. 





Eastern Office: 


171 Madison Ave., New York. Telephone, Murray Hill 4394. 
Max I. Barth, Eastern Representative. 





The Welding Engineer in Australia and New Zealand. 


Mr. R. Hill, Matlock House, Devonport, Auckland, New Zealand, is 
our accredited representative in Australia and New Zealand for obtaining 
new subscriptions 


VOLUME 6 SEPTEMBER, 1921 NUMBER 9 


_ Contents for September 


Mechanical Expansion canbe teenie Lictbesstemmetaniersars ae 
NE: PUIG gc ccsrneeka cecarcncaas sy eR an taiean aa ensanhdoapeianeaiat 25 
Fables for Welders... eC ee ae Oe ee eee a 26 
Business Methods for Welders é wo) 
Canadian Plants Use Thermit on Large Scale - 28 
Gunboat “Yantic” Boilers Arc Welded... : 28 
Cutting Torch Scraps Our Scrapping Tools 29 
Arc Welding Supplants Structural Rivets 29 
Pennsylvania Board Makes New Boiler Rules ; 32 
Eliminating Blow Holes in Thermit Welds ; 34 
Hints for the Welder 4 : ; 36 
Editorial 38 
What is an Expert Welder? , - 10) 
\ New Idea in Chain Making 10 
Welding Oil Containers = 42 
Opening Cylinder Valves... . $3 
Automobile Chassis Repairs + Atel Pearland 16 
Aluminum Welding wee 7 
Sheet and Angie Work <p IIE 48 
Electric Welding of Oil Storage Tanks....................... ad 19 


Welding in Ship Construction........ 


Technical Proceedings of the October Meeting................ 54 
Where Welding is Hot Work.....................................-.- eae: 


THE WELDING ENGINEER 





Septen 1! 


9? 

Membership Should Mean Service 
EXT month, the American Welding Societ a 
annual meeting at Philadelphia, and a vig Gor 


has been put forth to secure a program that wil 
meetings well worth attending. Undoubtedly son 
inclined members will be ready to question, “\W} 
Society done this year?” But the Society has beat 
it, asking “What have you done?” Papers and 
have been earnestly solicited. This request for c 
to the program gives every member a chance to put 
into the event. No member discharges his full ob 
the organization by simply paying his dues. Th: 
welding must be preached, and the art of welding « 
and this cannot be done by depositing checks in th: 
[here is work to be done here. Surely every memb 
feel obligated to take a hand and “do his bit” if it 
small bit. 





The Welding Foreman 


N large manufacturing plants, the welding fore: 

almost unlimited opportunity to increase the scope a 
fulness of his department. His responsibility does not 
with keeping welders busy and checking up on the quality 
their work. A daily trip through any large plant will bri: 
to light many ways by which the welding equipment 
provide short-cuts in production. This is particularly t 
where a blacksmith shop or pattern shop form part 
plant. The welding foreman who is “on the job” will 5 
many an old-fashioned process which should be displaced | 
the welding torch, the cutting torch or the arc welder. Weid 
ing thus assumes increasing importance in the plant, and t/ 
foreman enjoys increasing confidence and respect on th 
of his employers. The right kind of foreman is usually 
to be a close student of his work, one who studies bot! 
provements and new applications of the processes which 
is called upon to supervise. 


Not So Far from Normal 


WO years ego business was good; it was flourishing 
gy it was not normal. Selling was a matter of pro 
delivery. The good old American fighting type of 
ship was not needed in the field, and the American 
executive was not needed in the factory, for in the 
was no difficulty in finding buyers and in the factory 
costs could be met easily by sky-rocketing prices 
borer called for more pay and got it promptly—only t 
at his door by the landlord bringing notice of a rent 
The bubble kept on swelling until it burst. Buyer 
so eager this year, but business is nearer to norma 
real management to conduct a business at a profit, a1 
real salesmanship to produce orders. Let it be ret 
that the man who sighs for the “good old days” 
thinking of the easy money days of the period of th 
war, and that if he had put in some time in the tr¢ 
Looking back 


normal business conditions preceding that period 


l, 


wouldn’t be sighing for more of it. 


remembered that honest profits had to be earned, 1 


collected. Business is nearer to normal because its 
are scrutinizing carefully every proposed expenditu 
every method of production. There is evidence of 

lively demand for information and data relating to 


1 


processes. The necessary equipment will be purc 
soon as the expenditure appears to be justified. It is 
time to keep everlastingly at the educational publicit 
gram. The prospective buyer has time to listen, and 
facts point toward efficiency it will usually turn out 

also has the money to buy. 
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Setting the broken nose of commerce 


guna oxy-acetylene welding and cutting torches— 


those twin metal surgeons—are indispensable in 


ship yards. 


Wherever metals must be cut or joined neatly, 
quickly and economically the oxy-acetylene process is 
invaluable. 


DISSOLVED ACETYLENE 


because of its portability, has made it possible to 
weld or cut in the most inaccessible places. Wherever 
the job may be—below or aloft, inside or out—Prest- 
O.-Lite goes to the job! 


Forty Plants and Warehouses insure a constant and 
unlimited supply of uniformly pure gas. Write us 
about the Prest-O-Lite nation-wide service plan. 


THE PREST-O-LITE COMPANY, Inc. 


General Offices 
Carbide and Carbon Building, 30 East 42nd Street, New York 


Balfour Building, San Francisco 


In Canada: Prest-O-Lite Co. of Canada, Limited, Toronto 


PW-503-21 




















WHAT IS AN EXPERT WELDER? 
Editor :— 

For the past year 1 have been an interested reader of The 
Welding Engineer, and have found many good articles. 

At this time, throughout the upper part of this country, 
there is a serious drawback to welding. It is in the garages, 
and all through the men that claim to be welders. It is for 
this reason that I am writing this letter hoping to get some 
one else’s idea on the subject, and see if there is any way to 
overcome it. 

I have welded for large factories, in railroad shops, and 
have also run a welding shop of my own. I have never 
welded in a garage because you have to be an auto mechanic 
to get the job, and the managers say that any mechanic can 
do the welding, and some of them even boast that I, myself, 
showed the last mechanic that came to work for me how to 
light the torch and he has been doing the welding ever since. 
Hearing a good deal of complaints about welding by the 
people of various communities up the line, I decided to in- 
vestigate, and this is what I found. 

Signs on garages say “Expert Welding Done Here.” On 
one occasion I walked into a garage to have a talk with the 
expert to see if I could learn anything new about welding. 
[his certain expert that I have in mind was welding malleable 
cast iron with common cast iron, and making a very poor job 
of it at that. I thought this would be a good chance to help 
the industry a little, so I went up to this fellow and asked 
him if I could explain to him another way of doing it so that 
it would hold a good deal better. 
expert. 


He asked me if I was an 
I told him no, but that I had done a good deal of 
welding, and understood it fairly well. 
a sneer and said: 

“I consider it unwise to take advice from some one that 
don’t know as much as I do about a thing. So | make it a 
practice to take advice only from an expert.” 

I controlled my temper enough to ask him if he took any 
Trade Journals. His reply was: 

“Of course not, | consider a practical man is foolish for 
wasting his time on such trash.” 

I left him with a “Goodbye, stranger, I hope you come td 
your senses before it’s too late for the welding game.” 

After I left the garage I decided to inquire and see how 
his customers liked his work. I found a man that he had 
done a job for. The fellow said it only held a couple of days. 
| suggested to him that perhaps it was only a poor job of 
welding. The man didn’t hesitate to tell me that an expert 
had done the work, and it couldn’t help but be a good job. 
He said that when he went back to the garage the man was 
honest enough to admit that the process 
Imagine an admitting that. This same expert, he 
claims, advised him to buy new parts, it was cheaper than 
getting them welded. I had a talk with the manager of the 
garage after that and he gave me to understand that the man 
he had hired couldn’t be beat when it came to welding. 

In another garage, on my trip of investigation, I found a 
new outfit. I went to the manager and asked him what kind 
of luck he was having with his outfit. 

“Not very good,” was the answer. 
on my outfit.” 

[ then asked him who he had doing his welding, and how 
long he had been at it. 

His reply was, “My mechanic, he just started welding when 
| got the new outfit about two months ago.” 

I asked him why he had that sign—“Expert Welding Done 
Here.” 

“You have to,” he said, “in order to get the peoples’ trade.” 

He asked me if I was an expert. I told him I was not, and 
he sighed and said he wished I was, as he had a job they 
were stuck on, in fact, they thought it impossible to do. I 
asked to see the job, and found it to be a couple of cast iron 
wheels off from a combined harvester. The mechanic had 
tried it a couple of times without even preheating it. Of 


He looked at me with 


was no good. 


expert 


“T guess I got stung 
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course it broke when cooling. | told him I would 
for him, and after it was done and found to be a 
every respect, he wanted me to work for him. [ 
liked to have gone to work for him, but at that 
unable. I told him that if ever I did work for him 
have to take down that sign—‘Expert Welding Do: 
for at that time I was far from one. When I can 
the town on my way back I found that the sign 
taken down. The mechanic also said he was goin 
scribe to some trade Journals, and I gave him th. 
of a couple of good ones. 

And another case I wish to mention before I clos. 
of a large farmer that would have two or three 
dollars of welding every year, if it wasn’t for the fact 
now buys new parts. Inaconversation with this fellow 
me how he used to have his broken parts welded by 
in town, but that they had only broken again, witho: 
him any service whaetver. I asked him if he didn't 
it was the fault of the fellow that welded it. No, he claime 
it was all the process, and I couldn’t convince him that th 
process was not to blame. He was done with welding ent 
This man, I speak of, is not the only one all along t! 

If a good welder was to start a shop in any of th 
munities I speak of he would have to have enough mon 
carry him over for a couple of years, until he had w 
confidence of the people back to welding again. 

Hoping to hear your opinion on this subject, or sony 
welders from different parts of the country, I remain, 

Yours very truly, 
C. D. Brad! 














A NEW IDEA IN CHAIN MAKING 


With the large number of improvements in electric we! 
the trade is now being supplied almost universally with « 
weld chain in all the smaller sizes up to “%-inch and 4 
material. 


methods of forming 
welding the links but in all cases there is a flash of materia 
at the point of welding brought about by the intense heat of t 


electric current and by jamming the two ends of material t 


There are a number of different 





gether when the weld is accomplished. Some manufacture: 
have left this flash, or swell, without trying to remove it becaus 


of the extra strength that it gives the weld, while other mai 





New Type of Welded Chaim, 





facturers have invented means of either grinding or shearing 
flash away so as to make the link smooth at the welded point 

A new method of electric welding has just been completed 
by which all of the material at the flash, or welding point, 1: 
retained, but by a special device is forced to the inside of 
link; thus retaining the strength at the weld that was forme! 
retained by leaving the swell all the way around. An illustratior 
of this new method of welding is given, which indicates 
clearly the form of the link that is thus secured. 

The Manufacturers of the Chain claim that by this method th 
welded portion is twenty-five per cent stronger than any 
part of the link and repeated breaking tests have shown that | 
material will pull out at all other places than the weld 
tested to destruction. This kind of Chain is very smooth 
the outside of the links and the swelled portion on the ir 


of the link gives it the additional strength. The method 





etl 
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Why Send Your Regulators to 
the Manufacturer, Then Wait 
Weeks for Their Return? 


WELDIT Regulators ACTUALLY stand up longer than any other 
Regulators, because they have metal diaphragms and have never been 
anrealed from soldering. 

WELDIT Regulators are so designed that all parts can be repaired or re- 
aced by your own mechanic. No special tools required, no soldering of dia- 
rag By removing hexagon bonnet, all parts can be reached instantly. ~ 
{pproved by the largest users of welding and cutting apparatus in the 


We are so positive that the performance of the WELDIT Regulator will 
please you, that we go farther in our guarantee than any other manufacturer; 
we will furnish free repair service on WELDIT Regulators, (barring accidents) 
for a six month period. 

WRITE FOR CATALOGUE 


A few good territories are still open for energetic salesmen. 


WELDIT ACETYLENE COMPANY 


414 West Grand River Ave., Detroit, Michigan. 
BRANCHES: 
Buffalo, New York Grand Rapids, Mich. 
indianapolis, tnd. Chicago, Illinois 








When your watch runs down you don’t try to 
start it by tapping it with a hammer. You 
know that it has to be handied carefully or it 
wil not long retain its"accuracy. 


ALVES that stick, and then open 

suddenly, shoot too much gas into 
the regulator, and the effect on the mech- 
anism of the regulator is the same as that 
of a hammer blow. Burdett Special High 
Pressure Valves are designed to elimi- 
nate this important source of regulator 
trouble. They open easily and smoothly 
—and they positively cannot leak. 


A greater saving can be accomplished through 
proper valve construction than most users 
imagine. It is a subject worthy of serious con- 
sideration, and it has been studied carefully in 
the development of Burdett Special High Pres- 
sure Valves. We will welcome an opportunity 
to supply you with complete construction de- 
tails and to explain the numerous economy fea- 
tures of these valves. 


Burdett Manufacturing Co. 
309 St. John Court. Chicago, III. 
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Hold on! What were you doing just then? Stor- 
ing away that interesting bit of welding experience, 
or a photograph, perhaps? Don't do it? Give it to 
us. We want to show it to 5,000 other readers of 
The Welding Engineer (you're the fifty-one hun- 
dredth). If there are objectionable features to it, 
just leave it to the Editor (he studied surgery), cut- 
ting off and adding to is his hobby. 


Another thing, when you work out a successful solu- 
tion to a welding problem write us about it. Gram- 
mar and composition don’t count— it’s ideas we want. 
lf a sketch would illustrate your job in good shape, 
just make a rough pencil sketch; our draughtsman 
will do the rest. 


If the welding industry is to grow, you welders must 
pass along your experiences. We pay for them. 


THE WELDING ENGINEER 
608 S. DEARBORN ST., CHICAGO 














Every Johnston Welding Goggle 


is fitted with fibre washers 


STYLE No. 444 PATENTED 


Do you know that this washer, which is placed between 
the scientific Weldoglas lens and the exterior cover glass, 
does have a big bearing on the life and efficiency of the 
goggle? It not only makes the goggle cooler, but pre- 
vents scratches while cleaning and eliminates those little 
disagreeable and oily appearing rings which are known 
to opticians and scientists as Newton's Rings. If you 
sell welding supplies or employ welders it will pay to 
investigate. Order TEN pairs No. 444 welding goggles 
and see the difference. 


Ask for Catalog T, a new illustrated booklet on Head 
and Eye Protectors, 


Geo. S. Johnston Company 


Manufacturers of HYGRADE Optical Products 
4101 Ravenswood Avenue 
CHICAGO, ILL. 























manufacturing to this special pattern is patented and the 


copyrighted by the manufacturers, 
The Columbus McKinnon Chain Co., Columbus, Ohio. 


name “Inswell” has been 


All links are of equal length and width and show practically 
no variation. The weld 
is the strongest part of the link and when the Chain is pulled 


The chain is entirely free from twist. 


to destruction it will always break at some other point, thus 
giving the Chain the full strength of the bar from which it is 


manufactured. 


WELDING OIL CONTAINERS 
Readers of oil publications are generally tamiliar with the 
use of oxy-acetylene welding throughout the industry, where it 
has extensively displaced threaded connections in pipe line con- 
struction and promises to supersede to even a greater extent 
the old method of 


building of 


riveting once commonly 
tanks of all kinds and 
economy and higher efficiency of the welded joint. 


employed in the 


storage sizes, due to the 


In its more recent development the process has been success- 


fully applied also to the manufacture of. the more intricate 


fabrications required in plants for the fractionation and refining 
of crude oils. Two very interesting examples of these later ap- 


plications are shown in the accompanying illustrations. 
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Septer 


papers on this subject have recently been read 
the first by Mr. F. J. Napolitan of the Davis 
the second by 
Steven's Institute of Technology, Hoboken, N. | 

We have studied both papers with much inte: 
we think it is undeniable that on this side of th 


Company, and Professor A. S 


one has yet devised a satisfactory solution of t¢} j 
There has been no lack of effort, but we doubt 4 
careful scientific research has yet been made as ¢ 
Most investigators 
content to accept as the reason of their unsatisfact 


lurgical conditions involved. 


in the cutting of cast iron with oxygen the usual 
that, as the melting point of cast iron, unlike that 
iron and steel, is lower than that of the oxide, 

cutting effect by oxygen is unattainable. 

Mr. Napolitan, as a result of his investigatio: 
have discarded that view. He says: ‘Most of u 
no exception, have expressed at some time or ot 
experience the solemn opinion that cast iron could 
because the oxide of iron melted at a temperature | 
the cast iron itself.” He then adds: “Not only dox 
burn to form an oxide, but the higher melting p 


t 
oxide probably assists the reaction.” What this 











Fig. 1. 


General Interior. Fig, 2. 


Figures 1 and 2 show the general interior and a close-up of 
welded construction of a one-piece mixing kettle for compound 
ing oil. Both the outer shell and the steam coil are of 


acetylene welded fabrication. 


Oxy- 
The shell is composed of 3/16 
inch steel plates, reinforced with two by two by quarter-inch 
angle, rolled to proper diameter and tack-welded to the upper 
edge of the shell. 

3 shows a gasoline still, 60 inches in diameter and 16 
feet long, built of quarter-inch steel plates with 
dished 


Figure 
flanged and 
heads. An 18-inch cast iron screwed-top manhole, two 
24-inch 


On the outside are pipe hangers and angle iron 


6-inch pipe connections and one (diameter) drip pot, 
are welded on. 


supports for absorption plates, five baffle or “swash” plates and 
hold securely in place. The 
baffle plates extend approximately two-thirds of the width of 
the tank’s 


are tack-welded to the wall of the still. 


the necessary welding to them 


diameter, are staggered on three foot centers, and 
They conform to the 
curve of the tank wall from the bottom to a point near the 
center line. 

The photographs and details regarding these interesting appli- 
cations were furnished by Mr 


Welded 


Everett Moses, president of the 
Ala. 


Products Company, Birmingham, 


BRITISH COMMENT ON CAST IRON CUTTING 


In a recent issue the editor of “Industrial Gases” makes 


some interesting comment on papers:that have appeared deal- 


ing with the subject of cutting cast iron with oxygen, as 
follows: 
Cutting Cast-Iron with Oxygen.—Two widely published 


Close-Up of Welded Construction. 





Fig. 3. 60-Inch Gasolene Still Gas Welded 


means is not made clear, but we do not think it has « 
denied that the burning of cast iron resulted in the 
of an iron oxide. Such a reaction appears inevitab 
an oxygen jet is impinging on the molten metal, but 
higher melting point of the oxide can assist any 
which has cutting for its object is not easy to underst 
Whether carbon is present in iron in the form of « 
pearlite, or even graphite, whether it is grey or whit 
that is being dealt with, appears to us relatively 1 
for we assume that the quantity of carbon in the ir 
Mr. Napolitan himself says that 
carbon content is substantially increased an equival 


crux of the matter. 


ference with cutting is apparent until when the car 
tent approaches 2.5%, cutting becomes so labored 


tically to cease.” Then later he says: ‘Long before tl 


of fusion the carbon and iron oxide exist in one relat 
that of austenite.” 

These statements appear only to confirm the view 
always held, which is that with the oxygen cutter 
must always be brought through a molten conditi 
renders unimportant the state of combination of 
the cold metal, before any cutting effect due to tl 
of oxide can be established. 
the 
Although that name may correctly 
instrument in its 


In America term “burner” is usually appl 


oxygen cutter. 


relation to wrought iron and steel 


inclined to regard it as somewhat of a misnomer 


cutting of cast iron is concerned. The burning of 


plies its rapid oxidation, and the success of oxyge! 





september, 1921 
the quick production and dispersal of this iron 
have always regarded the cutting of cast iron as 

o a local melting of the metal, through the intense 
blowpipe, than to any subsequent formation of 

We have considered the 

that it the 

tal away, and clears more surface for the blowpipe 


1eans of the oxygen jet. 


of the jet to lie in the fact blows 


In so far as it promotes combustion of the molten 
consequently the gradual formation of oxide, it is 
ble that this is more harmful than beneficial, as it 
This 


results in the production of slag. is apt to pre 


ree discharge of molten material from the slot, or 


h the blowpipe is creating, and thus impedes the 
s of the operation. 
Mr. 


Kinsey appears to share this opinion. 


ioht to state here that neither Napolitan 


We 


quoted a statement by the former, which indicates 


nor 


have 


that the cutting of cast iron is effected by the for- 
§ oxide. It is, however, Mr. Napolitan’s view that 
solution of this problem is to first overcome cutting 

es, due to carbon formations in cast iron, either by 
eating the metal itself or by preheating the oxygen used. 
in the other hand, Professor Kinsey attaches no importance 


heating—and we confess our own limited experience 


s that view,—but he advocates a long heating flame in 


utting blowpipe with an excess of acetylene, so that when 


high pressure oxygen is turned on there is a carbonising 


penetrating from one to two inches into the kerf. Pro- 


ssor Kinsey found that “while a pure reaction in cast iron 


tting similar to that obtained in cutting steel seems 1m- 
racticable, it is possible to bring about a combined burning 
ithe ferrite and melting of the oxide so that a comparatively 
He believes 
“The 


tally large supply of oxygen and acetylene used; (2) the 


tisfactory cut can be made through cast iron.” 
s to be due principally to two conditions: (1) un- 
lditional fire created in the kerf by the excess of the acety- 
ne from the torch, the the 


ided particles so likely to produce a large volume of heat 


carbon in which is in finely- 


” 


the shortest time. He has found that for cutting cast iron 
uch higher gas pressures are required than for steel, the 
quantity of oxygen used being nearly five times and acetylene 
much, the kerf is 
q 


vider, and its surface much rougher. 


times as whilst 


three to four times 


We venture to think that there is nothing in the method of 
rking described by Professor Kinsey which is inconsistent 
vith our own view of this matter. 


a 


ygen jet and the quantity of that gas used as compared with 


The high pressure of the 


cutting indicate a consumption which largely exceeds 
required to burn the metal. 


t Some of this additional oxy- 
en no doubt combines with the excess of acetylene to gen- 
te more heat in the kerf, but most of the gas is probably 
juired to disperse the slag in order to expose fresh metallic 
es to the heating flame. We can quite believe that the 

ig conditions employed by Professor Kinsey “bring about 
ined burning of the ferrite and melting of the oxide,” 
is quite possible that no better method can be used. 


think 
Mr. Napolitan has disproved the fundamental fact that cast 


same time we neither Professor Kinsey nor 


fon melts at a lower temperature than its oxiue. On the 
the difficulties they have experienced appear rather 
nonstrate its accuracy. 
obvious that further improvements are required if the 
of cast iron by oxygen is to be commercially success- 
1 the subject is an interesting one for investigation. 
tance, may it not be possible that, if the molten metal 
is first produced could be swept out of the kerf without 
preciable oxidation, better results could be obtained? 
f course, a prime necessity to maintain the requisite 
temperature as the kerf deepens, for which purpose 
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oxygen is doubtless required. It may be, however, that this 
is a case where a low grade of oxygen might actually produce 
better results than high quality gas, and it would be interest- 
ing to know cutting of cast iron has ever been 
these 


whether the 


tried under conditions. If in Professor 


hot 


seriously 


Kinsey's experiments a jet of air had been substituted 


for the oxygen jet, it occurs to us that, whilst the oxygen of 
the air might suffice to maintain the requisite heat in the 
kerf by burning the excess acetylene, the residual nitrogen 
the without 
tending to obstruct the passage by converting it into an oxide 


Such a jet 


would be available to discharge molten metal 


slag. might also be 


tried intermittently and not 


as a continuous blast. If, on the other hand, experience 


yxroves that burning by means of oxygen is necessary, it is 
I : 3 J ) 


possible that some flux which would facilitate the melting of 
the oxide might be advantageously employed. 

These observations are only put forward as indicating lines 
of investigation which we consider 


worth following up. 


Meanwhile, all users of metal-cutting apparatus are indebted 
to Professor and Mr 


Kinsey Napolitan for their valuable 


contributions to the solution of this subject, and we regret 
that we are unable, through lack of space, to publish their 
papers. 


OPENING CYLINDER VALVES 


Editor: 
In reading the July issue of Welding Engineer we noted 
“Hints for the Welder” that a writer in “Industrial 


advocates the opening of cylinder valves before re- 


under 
Gases” 


turning them to be refilled. It appears to us that this sug- 


gestion is Does the 


a little ambiguous. writer advocate sim- 


opening of each valve to see that the cylinder is 
or does he advocate 


ply the 
empty, leaving the valve open duritug 
transit? 

If the latter is 
us engaged in 


true, we beg to differ with him. Those of 
the oxygen and hydrogen gas manufacture are 
using every precaution to compress into the cylinders gas of 
the highest possible purity and consequently efficiency, and we 
are shipping gas by test with less than % of 1% impurities and 
less than 2/10 of 

We 


open 


1% of hydrogen in oxygen and vice versa. 


have demonstrated by test that when valves are left 
the “breathing” of the cylinder due to 
changes of temperature causes diffusion with air resulting in 


a marked lowering of the 


during transit 


purity of the next charge. 
should be 


Gas users 


cautioned against such a practice; at 
the same time we heartily agree with the writer that only 
empty cylinders should be returned to when 


filling stations 


shipped as such 
W. E. Curry. 
Note: article referred to above does not 
advocate shipping back cylinders with valves left open, but sim- 
ply opening valves long enough to make sure that they are empty. 


The writer of the 


However, Mr. Curry’s discussion contains words of caution that 


every gas user should read and heed.—Editor. 


The Lumen Bearing Buffalo, N. Y., and 


Youngstown, Ohio, manufacturers of brass and bronze cast- 
ings and bearings, 


Company of 


solders and babbitts, have located in Chi- 
cago a branch office that will supply and handle all business 
of the company west of and including Michigan with the ex- 
ception of the city of Detroit, and west of a line from Toledo, 
to Columbus, to Cincinnati; Kentucky, 

Mr. H. S. Huncke is the western 
with Mr. Henry Waters as associate salesman. 
located at 15 N 


Tennessee and 


Georgia sales manager, 
The office is 
Jefferson street, Chicago. 





Meyer L. Levy, 125 Somerset Street, Newark, N. J., heads 
the newly organized M. L. Copper Welding Works, of that 


city. The plant will be located at 207 Sixteenth Avenue, 
Newark, 
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Trade Mark 





A ONE BRAND, HIGHEST QUALITY 


CALCIUM CARBIDE 


The trade name Carbolite has represented 
our product continuously for many years. 


Its appearance on each package is a guarantee of its ex- 





cellence and a protection to our customers. 


Carbolite is carefully manufactured from 
best grade raw materials insuring at all 
times a superior quality, both in purity and gas yield. Our 





modern screening and inspection system also makes certain 
a thoroughly clean product, uniform in size. 


Carbolite is made in all standard sizes and a 


can be supplied promptly from warehouse stocks. 








Yellow Containers 


Packed only in e 





General Offices 


DULUTH, MINN. 


WAREHOUSES IN ALL CENTRAL STATES 





American Carbolite Sales Company ¢ 
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In a Case 


Like This 


7 


as Ee 
S\N 
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—What Happens? 


Guero you do upset the Carbic Generator—what happens? The torch 
goes out, the water runs away, as seneration stops, that is all. And in 
about two minutes the operator can be back at work again. 


The Carbic portable acetylene ,enerator is absolutely safe. Knock it over, 
abuse it, treat it as you will—it can’t explode. 


It weighs only 200 lbs. fully charged so it can be upset—but, of more in- 
terest to you—it can be moved around by two men. And there is no dan- 
ger. Listed as standard by Fire Underwriters’ Laboratories. 


This is but another reason why the Carbic System—acetylene from Carbic 
cakes—is so rapidly Saining, favor wherever oxy-acetylene weldin3, and 
cutting, are used. 


The complete Carbic story is very interesting. May we tell it to you? 


The Carbic line is complete, including Zenerators, torches, 
regulators, and all other necessary apparatus and supplies. 


Carbic Manufacturing, Company 


Duluth, Minnesota 
Sales Offices: 


NEW YORK, 141 Centre Street CHICAGO, 111 W. Washington Street 
BOSTON, 27 School Street PHILADELPHIA, 18 South 7th Street 


Representatives and Stocks in all Principal Cities 


Carbice Cakes save money, time and patience, and yield a purer Bas. 


x as 
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A New 


AUTOMOBILE CHASSIS REPAIRS 





r 


Method 


By B. Heymann = 


ONSTANT 


and severe stresses due to passing over rough and un- 


vibration, coupled with frequent unusual 


even surfaces, defective workmanship and materials, or mis- 
of that 
generally result in badly fractured chassis frames. 


haps various sorts are common to automobiles, 


So com- 
mon are these occurrences that the average job welding shop 
has begun to find chassis repairs the source of a very profit- 


able income. And, in the main, such fractured frames are 
handled skilfully and with unquestionable results by oxy- 
acetylene welding. The break is tacked and the channel re- 


inforced by a plate welded either on the inside or outside oj 
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Patch 


Method of Chassis Repairing. 


the frame, depending which is the most convenient 


position. 


upon 


It is, of course, possible to replace the old frame with a 


new one. Such a procedure would be very costly, entailing 
dismantling the entire machine, the cost of new parts and 
finally, assembling. Furthermore, the delay itself might be 
prohibitive, as in the case of trucks used daily for transporta- 
tion purposes. The time given up to repairs in such a case 
might in itself amount to as much as the cost of the new 
frame and the entire labor required for dismantling and as- 
sembling. 

simple remedy of running 
shop where the break is 
one-half hour where no 
one-half a day when the 


break has occurred in some inaccessible place 


Compare with this procedure the 
the damaged car into a welding 
repaired in as_ short 
stripping is required, or perhaps 


a time as 





Frequently the frame is so fractured, that the « 
partly dismantled. When the weld is in the neigh 
the it to remove the 
te prevent melting out the solder. Likewise, 


radiator is advisable radiat 


W 
neighborhood of the gasoline tank should never be 
when 


unless the gasoline tank is removed. Even 


is to be performed at a distance from the radiator o: 






























































































































































oa ae ae ae ce SS 


ve me 2 | 














Ee 








New Method of Chassis Welding. 


tank it is safer to protect these parts with sheet asbest 
If the break is near 
All oil soaked parts of the machine should be protected wit 


sheet 


the carburetor, it should be drained 


asbestos. ‘Safety first” should be the foremost co! 


though observance entails slight 


The 


fire and explosion hazar 


sideration, even its a 


trouble. of 


elimination 


or additional 
the 


pense prevention possil 


damage and of 
are well worth it. 

The customary method of handling a fracture consist 
aligning the broken members. The frame 
position with the fractured cross-sections 
rclative positions. 


is jacked 
exactly in tl 


The surfaces adjacent to the break n 


be thoroughly cleaned. 
46 


All dirt, paint, oil, and rust must 












™ 


EE _ 














>) 
Sete! 1921 
noved. It is possible to do this most effectively by apply- 
the torch flame and scraping with a flat-edged tool. 

fhe fracture is then welded according to the procedure 
in the case of steel weld made with 


erally followed any 





xy-acetylene process. A pure iron filler rod (Norway 





should be used and should be added to the break start- 





he bottom flange of the channel, then vertically up- 









and finally along the top flange. This means one 
erhead, one vertical, and one horizontal weld, but there 
thing exceptionally difficult in any one of the three and 
skilled welder should be able to execute them. It is, 
vever, Of utmost importance that the vertical weld be 






rted at the bottom and that the weld be executed upwards. 





eliminates any incorporation of gases in the weld as 





uld be possible were the reverse method followed. A per- 





tly neutral flame must be maintained Even a slight 





ation from the neutral composition will affect the sound- 





ss of the weld by either carbonizing or oxidizing it. Ham- 





& 


ring the weld materially improves it and is advisable 




























New 





Method Applied to Goose-Neck Entirely Broken Off. 





veld finished as above described can be made as 





strong 





even stronger than the original material by adding to the 





ss-sectional area. Although permissible and to some ex- 





utilized this practice is not generally followed and it is 





d safer to reinforce the weld by tacking a plate across 





welded joint. This plate should be of the same thickness 





he channel frame and about three long as it is 





times as 





he width of the plate is governed by the depth of 





hannel. Usually it is welded to the inside of the frame 





ccasionally the fracture occurs at a point where a cross- 





ber is riveted to the channel and this necessitates we Iding 
lat Che 


plat 
and the vertical welds last, these being executed in an 





e on the outside horizontal welds are made 





ard direction. Sometimes the reinforcing plate is made 





he shape of a channel section which just fits inside the 





iobile frame. Although this construction is very neat in 





earance it does not materially aid so far as strength is 
ned \ flat plate 


lar stronger than any other part of the 





is enough to make the repaired sec- 





frame. 





above method is classed as the standard, but a new 





id is coming into vogue and is displacing the use of the 





forcing plate. This is especially true in the case of the 





chter pleasure cars where the load and shocks are not as 





is In the case of large heavy trucks. 





procedure consists in jacking up the frame, aligning 







leaning the break and adjacent surfaces. The top and 
m flanges of the channel are then welded and slightly 
reed by means of additional filler rod. The channel 





is adjoining the break are then heated with the torch 





form a “V” shaped de- 
Phe.“V” 


one inch to either side of the break and is made about 


ull red and hammered in, to 





m of very obtuse form. is generally started 





h deep. The vertical weld is then made as though the 





eces were heavy steel plates beveled and prepared for 
that 





ical weld. Or better still, assume the channel is a 





casting with a fracture which has been beveled out 





g a depression 2 inches wide and % inch deep. Using 





iy iron filler rod and beginning at the lowest point, 
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steel is added to the frame layer upon layer until the “V” 
is completely filled. 


It is essential that the rod be properly 
fused and so incorporated that the layers lap and form per- 
The 


and can be filed flat after cooling. 


fect unions. surface is smoothed down with the flame 


This method produces a column of much stronger section 
than at any other point of the chassis frame and one that 


will outlast the machine itself. It eliminates the use of steel 


plates. Furthermore, it leaves a smoothly finished exterior 


(which is not always possible by any other method), a very 


important consideration in the case of pleasure cars, where 


appearance counts. 


Too much cannot be said about carefulness in executing 


chassis frame welds. In the case of trucks the body is gen- 


erally removed and the job completed without any diff- 


culties. On the other hand pleasure cars are prone to offer 


many difficulties. It does not take much heat to scorch the 


enamel off the body and the owner surely has a .right to 
look askance at the welder after such an occurrence. Other 
damage can easily be produced by carelessness. 

The writer has seen a beautiful Lexington model lose ail 
the rear upholstery simply because the welder was too lazy 
to insert a piece of sheet metal over the frame to protect 
the car from the flame. 

The use of powdered asbestos well soaked with water is a 
very useful aid in protecting parts adjacent to those being 
There should be 


welded. no skimping on the part of the 


welder in applying this material as it may be the means of 


and 


saving himself much trouble expense. 











ALUMINUM WELDING 


In performing welding jobs, such as on aluminum crank- 


kink, 
of Acetylene Welding, can be used to advantage. 


writer in the Journal 


Oftentimes 


cases, the following given by a 
it is required to weld a large hole, in which case a chill of 
galvanized iron is provided, backing up the hole and welding 
against this when filling the hole with aluminum. Galvanized 
iron is preferable to any other material, such as tin or iron, 
since it peels away from the aluminum quite readily, and can 
after the weld has been com- 


therefore easily be removed 


pleted. This is undoubtdly due to the zinc content of the gal- 
vanizing composition. 
The 


filler to cool and harden prematurely, thereby preventing it 


chief value of the use of the chill is that it causes the 


from contracting after the weld is finished. It also prevents 


the heat of the 
iob to crack back 


weld from spreading, which might cause the 
The chill is fastened in place by a wrought- 


iron scrap, made in the shape of a boiler crab, which arches 


the hole. A hole is then drilled through the strap and a sinii- 
lar one through the galvanized-iron plate, the two being fast- 


| bolt In making the 


ened together by means of a and nut. 


weld, the metal is first applied to the inner corners and the 


space filled up by working toward the center. Just before the 
center is reached, and when it is impossible to add any more 
the strap should be loosened, 


metal without touching the bolt, 


the bolt removed, and the hole filled with the molten metai 
Greater success will obtain if the work is done quickly, han- 
dling as large an amount of molten aluminum as possible at a 
time and covering the entire surface of the galvanized chill in 
The chill causes the added metal to cool al- 
\fter 
and cooled, the chill can be re- 


a few minutes 
most as fast as it is connected to the edge of the break. 
the weld has been finished 
moved by gently prying it away from the weld by means of a 


cold 
while performing the work, and should not be pointed toward 


chisel. The flame of the torch should be kept in motion 
the weld, but rather across the melting portion; otherwise it is 
almost certain that the flame will not only injure the metal, 
but will also burn away the galvanizing if pointed directly 


toward the weld.— Mechanical World, April 29, 1921. 





SHEET AND ANGLE WORK 

On page 50 of the July, 1921, issue of The Welding Engineer, 
the instructions from the handbook of the Electric Arc Cut- 
ting & Welding Co., printed under the title, “Useful Arc Weld- 
ng Applications,” made somewhat confusing by the omis- 
siom of the illustration which is reproduced herewith. For this 
reason, that part of the instructions which refers to the sketches 
of sheet and angle work is repeated below. 


Were 


The illustration on the sheet and angle work show some 
special applications of joining two or three or even more of 
the regular structural members for structural work. 

When joining two plates at an angle, if the sheets are left 
a bit spread the pieces can be joined reliably in the one weld. 
The wider the plates are apart, the more reliable will be the 
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to make a flush weld and perhaps ending by hay 
the weld afterward. The corner sheet method js 
to the joining of the three pieces explained at { 
this section. A weld made in this manner and 
bit is the prettiest joint yet devised. 

Where an angle would be objectionable or th: 


small the weld can be made from the inside formi: 


of the weld with the two plates. The plates « 


butted on the outside at a right angle and not weld: 


just welded for finish only. 
A unique method of welding is shown to the 


where a lapped joint must be made for a third m 


the three of them joined. 


The illustration shows | 


the plates is nicked out and the other one laid ove; 


half way the width of the notch so that the weld c: 





Instructions XII" 


ILLUSTRATIONS or SHEET & ANGLE WORK 





Spreading 
1a to 42 Gap 
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Removeable 


(60°for 
Angle}75* 
x 90° ” 
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Welding two sheets toan angle 


f Section a-a 


Mrregularie between 
these himies no disadvantage 
Roof sheat 
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Door. rookor window stiffening 











5/des 
( yr Weld 
iH 
Angle Beadin n| 
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ay, 
Preparation r { 
i | 
Window ledge construction 
plate 


Corner-sheeés 
Bring sheets 
a/most(no eguite) 
tocorner of angie, 
ie ,fleave roe 
Yg*exposeds jis” 
4 cach sheet 


‘plate 
+ a tig 


36" we 






Floor Plate 
Joining 








through this opening to the third member, at the 
joining the two sheets. 

The illustration of the veed out plates is shown f{ 
reasons, one that the angle of the “V” 
thickness of the plate for an even flush butt we 
thicker for heavy plates. 


must v ary 


In general, however, a r 


opening is the maximum required. 
Welding long seams butted brings up the questio: 


rigid or non-rigid method. In the rigid method the p! 


clamped or bolted in their final alignment and the w: 
in any manner, either continuously or broken up t 
the 


resulting contracting stresses over more time ai 


In the non-rigid system the plate is placed close tog 


one end and the part at the other end and the we! 
continuously closing in the opening at an even rat 





will just bring the closed ends together at the finish 
weld. This method requires more skill and experie: 
the non-rigid and in any ordinary job is not worth th 
it entails, although for very careful work it may be d 
to use it where joining two pieces only. 

It is evidently more out of place in setting in a 
the only part of the patch on which this method can | 


would be the first seam. There is a use for it, howeve: 


in setting in patches in some very rare cases where t! ss 

ference between success and failure depends on getting t - 

first edge of the seam perfect so that it will not be 

away due to the contracting strains when welding th & 

posite seams, or the seams at right angles which exert 

tearing pull than the opposite seams in contracting ' 
An aid which is hard to obtain, but which has been found wt R 


Re . ; Sia Dd. 1 
very useful in very careful work is to vibrate the work wv 


making the weld by light blows of the hammer or vib: 
the work directly after the weld is made, that is, whil 
cooling and contracting. The vibrations of an air ham1 


for a light blow is the best means for accomplishing t 





REIHLE COMBINATION USES BRINELL AND 
SCLEROSCOPE TESTING FACILITIES 


joining of the inner three pieces and at no time should the 
The 
illustration to the right of this shows a method of stiffening 


plates be apart a smaller distance than their thickness. 


a sheet either for attaching to an upright or not. 
The angle bending and welding method shown in the center 
top is one of the most widely used applications of arc weld- 


Heretofore, the Brinell and Scleroscope tests for hard: 


have been made on two different machines. A rec 


ent de 


ment by Reihle Bros. Testing Machine Co., Philadelphi 
combines the two operations in a single unit. Both wei 


ing, but is shown as an idea to extend the arc as arc weld- 
ing is only started. 


allowed for by cutting out the “V” to correspond. 


You will note that any angle can be 
The illus- 


systems are supported by the same housing but the diff 
working elements are on a turn-table. Thus the first 
whichever is desired, can be made and by simply re 
the turn-table, the second is brought into position. 


tration to the left of this shows a method of joining by a com- 
bination of arc welding and bolts, members which must be 
removable. 

The method self-explanatory, it 
being found much easier to chamfer off the edge of the win- 


window frame itself is 


dow slightly than to cut out the corner of the angle and try 





Robert B. Dyar, formerly with the Air Reduction 


Co., Chicago, has opened a warehouse and office 
bourn Ave., Chicago. He will 
welding, brazing and soldering material. 


handle a 


complete 


at 2511 


sup] 








BROCEEDINGS of the AMERICAN 


i WELDING SOCIETY 


33 West 39th Street, New York 


Officers and Directors 


AMERICAN WELDING SOCIETY 
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Miller, President 


w Owens, Ist Vice President 


2nd Vice 


Treasurer 


McCune, President 


Symons, 
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M. Nelly, 


Acting Secretary 


Adams, Director, American Bureau of Welding 


S. W. Miller, Chairman, Executive Committee 
W. E. Chairman, Finance 
W. T. Bonner, Chairman, Meetings and Papers Committee 
C. A. McCune, Chairman, Membership Committee 


Herman Lemp, Revision of Construction and By- 


Symons, Committee 
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FLECTRIC WELDING OF OIL STORAGE TANKS* 
By William Schenstrom?+ 


Riveted Construction 


r py IVE [TED construction for oil storage tanks is the pres- 

ade nt standard. The details of construction are well 

In fabricating materials for the riveted tank, it is 

erally necessary to make templates, mark, punch and 

: plates. It is important that the edges of the plates 

aired and that the size of the sheets is accurate. In 

, ting the tank it is necessary in many instances to drift 

rt ' ites must be drawn up tight for riveting. Neglect in 
e of these things will produce an inferior article. 

ber of joints are necessary in order to make the 


nstruction possible, with angles, gusset plates, etc 


double, triple riveted and butt-strapped joints, as 


mit, 








/ | 
| 











= Pay Ng 
¥ I 
” \, Roof, Side and Bottom Welds of 500 Barrel Tank. B. Comparison 
a Rivets and Welds. C. Side and Bottom Joint of 5,000 Barrel Tank. 
D. Roof of 500 Barrel Tank. 
tl 
: may require, increase the possibilities for leaks 
1 sibilities of leaks increase with the number of holes 
lked joints. 
untenance charges on a riveted tank start within 
of the construction of the tank. The bottom and 
ID rse of a riveted tank are constructed on horses and 
this portion of the tank is lowered down into 
ition on the foundation The strains in lowering 
n of the tank may cause leaks which cannot be dis 
Leaks in Riveted Tanks 
start when caulking edges have been strained un 
‘ften. Wind pressure, filling and emptying of the 
nperature changes causing breathing of the tanks 
sion are some of the causes of leaks. 
ss through leaks, seepage and evaporation from 
tanks has not yet been closely estimated but it is 
lat the amount of the loss is tremendous, especially 


: t ighter grades of oil. One representative oil com- 


read before the American Welding Vetropoli- 


H oection, May 17, 1921. 
Electric Welding Company of 


» octet\ ’ 


America. 


yearly leakage loss at 5 


with a higher per- 


pany roughly estimates its average 


tanks, 
and a smaller percentage for 


per cent of contents of storage 
centage for the lighter grades 
the It is the 
that this estimate low. It 


from the above that the yearly loss through leakage on some 


heavier grades of oil opinion of some experts 


too is reasonable to assume 


1s 


types of oil will amount to 20 per cent of the value of the 
tank. Over this would amount to 
about 400 per cent tank. 


a period of twenty 
the 


years, 


of value of the 











Barrel Oil Tank. 


Welded 5,000 


The 
developed in the ret 


with exceptional and efficiency, 
the 


investments into appliances which will extract a small addi- 


oil industry has, care 


ining of crude oil, put tremendous 


tional percentage of lighter grade products from the crude 
On the other hand, a very large percentage of these prod- 
ucts is lost through the inherent deficiencies of the riveted 
construction of tank, in which they store these finished 
products. It has been determined that the deterioration of 
the tanks starts at the points where the skin of the plates is 
broken. These points are in the way of the riveted joints. 

As an example of the deterioration of riveted structures 
being mainly in the way of the riveted joints, I would men 
ticn that recently a 220 ft. smoke stack showed considerable 
deterioration near the top. In drilling test holes and making 
a general examination of the smoke stack it was found that 


belt follow- 
A number of the rivets 
The 


practically as 


the deterioration confines itself practically to a 


ing the outlines of the riveted joints. 


knocked 


were, 


could easily be out with a hand hammer. 


centers of the sheets without exception, 


assumed that tanks with 
last 


is to be 


Therefore, it 
the 


good as new. 


the skin of plates unbroken anywhere, will longer 
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Oil and grease are used for protection of tools and ma- 
chinery against rust and the conclusion might be drawn that 
the oil would protect oil tanks from deterioration. However, 
the acids in some grades of oil attack the tanks and espe 
cially the rivet joints, and the tanks holding oils with a large 
proportion of acids, have been known to be useless after 
The maximum life of a 55,000 barrel riveted 
tank, left in one position, is estimated at twenty years. 

The general conclusion would be that the oil storage tank 
ot the present standard and construction, while satisfactory 
for want of something better, has certain limitations, which 
makes an improved design and construction method desirable. 


Electrically welded Construction 


three years. 


The electric arc welding method has for a long time been 
considered as the logical one to produce a more satisfactory 








4 Sei - mo. 


. 





ey. 








Making Side and Bottom Joint in 5,000 Barrel Tank. 
construction than is possible with the riveting method. R: 
cently considerable construction work of welded oil refinery 
equipment, including various sizes of oil storage tanks, has 
been successfully completed in the mid-continent, Southwest 
oil fields, as well as in the East. 

In designing a welded tank it is proper to follow the funda- 
mental outline, such as the lapping of the 
riveted tank construction, for the present time. 
of welded 


plates, of the 
New methods 
construction of tanks are now being developed, 
which will involve radical changes and seem to offer great 
possibilities. The 


which are 


only present variations are details and 


simplifications special to the adoption of the 
These details include the elimination of 
rivet holes, butt-straps, gusset plates, angles, fairing of plates 


and a reduction in the laps of the plates. 


welded construction 


The plates do not 
have to be fabricated excepting in so far as the rolling is 
concerned. 

Further, inasmuch as the welded lap joints are of 100 per 
cent or more strength, the plates in the shell can be lightened 
15 per cent. The result should still be a structure 10 to 20 


Se] 
per cent stronger than the present standard of 

The thickness of the bottom and top plates 
by practice and until it has been demonstrated 
of years that the corrosion of welded botton 
less than that of riveted bottoms and tops, 
whether it will be permissible to reduce the thi 
of this portion of the tanks. The skin of the 
toms and tops being practically unbroken, it 
to assume that these parts of the tanks will 
ably longer life than those of the present stan: 

Portability 

3y applying the oxy-acetylene torch in such a 
destroy only the welding metal in the joints, 
to cut down welded tanks and 
manner as is 


erect 
with riveted tanks. 
Engineering of Welded Tanks 

At the present time, until standards have be 
for the welded construction of the various types 
oil storage tanks, considerable engineering is 
each problem. Expert welding engineers ar« 
necessity for getting good results at the pres 
development of this phase of the art. 

It would seem a deplorable mistake if the 
storage tanks would decide to go into this typ: 
tion on their own hook at the present time as 
doubt, give the electric welded design a setba 
welding got in Europe many years ago when s 
welded containers in a power plant exploded, 
siderable loss of life and damage to property 
that time being a new art on the continent, it was 
condemned and this has been one of the main r 
welding was not universally adopted on the Euro; 
nent for years. 


them ag 
done 


When such explosions happen on riveted cont 
public simply feel that the engineers and the w 
this particular job were at fault and they do 
minute think of condemning riveted construction 

These are some of the difficulties that a 
encounter. It would, therefore, seem 
way of building up a 


new 
that the cor 
welded design of oil refin 
ment, would be to turn this work over to expert 
tions until the proper standards have been found 


Advantages and Savings of Welded Construction of Oil Tank 


It will be years before the advantages of the 
struction can be fully determined. 
seem to be a few advantages apparent now. 

The electrically welded tank is a homogeneo 
throughout and can be generally characterized a 
superior article to tanks built by any other means 
throughout are 100 per cent strong. 


However, t 


The joints art 
tight and will stay tight over a period of years 
number of temperature changes and after the tanks 
filled and emptied a number of times. No initial 
put on the bottom, as it is welded in place. 

The life of a welded tank must be estimated 
least twice that of a riveted tank, for the reason th 
ot the plates is not broken, and because the volut 
welds provides a much larger factor of safety ag 
resion. Welded tanks built on a concrete foundati 
set right on this foundation without an intermediat: 
cushion. Riveted tanks will, if set directly on 
foundation, rest on the rivet heads and cause un 
on these. The electrically welded roof construct! 
tight and as is known, the saving in insurance pre! 
gas tight roofs is considerable. 
of the more 
known, it is reasonable to assume that the insurance p! 
on welded tanks will be lower than those on riveted t 
account of reduced fire risk. 


In fact, after the ad 


welded construction have become 
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only be needed as the old paint is destroyed 
and weather. Painting on account of discolor- 
pery sed by seepage will be eliminated. In the refineries, 
are painted white, the saving in the paint bill 
to considerable. The saving in crude oil over a 
rs by the use of these absolutely tight tanks will 
amounts. The savings in volatile liquids from 
seepage and leakage, can hardly be estimated, 
a period of years, run into large sums of money. 
are descriptions of the methods of constructing 
different storage tanks by electric welding: 
100 Barrel Tank 
ter, 9 ft. high of 5.5 lb. plate (10 gauge). 
ps throughout, welded from one side only. 
ng and caulking. 
m and top are in two halves. 
4 The shell in six vertical plates. 
tes rolled to shape. 
tes punched for bolt holes. 
holes every 30 in. and at the corners. 
{ | with .134 in, diameter electrodes. 
value about 125 amperes. 
age speed downhand welding 9 ft. 
ge speed vertical welding 4 ft. 
tanks are erected by suspending an angle iron ring 
tank with six small blocks to catch each of the 
.tes and to hold them in place for bolting up and 
ng to the bottom. Next, the top is put into place and 
ng The tank is then laid on a cradle in a horizontal 
welded throuzhout from the outside only. The 
irned so that all vertical seams of the finished tank 
in a down hand position, as well as the cross 
the top and bottom. Leaving the tank on the 
tank is turned as the work progresses. The cir- 
ial joints between the top and shell, and the bot 
shell are welded in a vertical position, as are the 
gs. The bolts are lett in the tank and are welded to the 
the outside. 


500 Barrel Tank 


imeter, 16 ft. high of 5.5 lb. plate (10 gauge) blue 


laps throughout, welded from both sides, excepting 


Tank 
n was welded from one side only, to make it gas 
strains on the roof. 
sneets, 4X11 It. 
yping and caulking. 
ttom and top are in three courses. 
iles were not rotied to shape, 
. holes. 
with .134 in. diameter electrodes. 
value, 125 amperes. 
ge speed downhand welding, 10 ft. per hour. 
ve speed vertical welding, 5 it. per hour. 
. ttom plates laid out flat on the foundation, which 
> graded in the usual way and welded from one side. 
was complete, the bottom was turned over and 
)m the other side. 
ll was made in a different way from the ordinary 
Instead of being built in several courses it was 
ne single course, giving only vertical seams in the 
: i barrel stave idea. 


ites of the shell were laid out and welded together 
ground, so as to make two halves. One-half o! 
was then raised by means of a gin pole and one 
it tack-welded to the bottom. 

ds of a turn buckle were fastened to the outside 

lis half of the shell about half way up, by means of 
were welded on to the shell. By lightening this 

cle the shell was forced into place and tack-welded 

‘go into the proper position on the bottom. 
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The other half of the shell was raised in a similar manner 
and tack-welded into position. 

This left the upper part of the shell out of shape. A cable 
loop was then put around the top of the shell. By tighten- 
ing this the shell was forced together. 








Section of 500 Barrel Tank. 


A 6-inch I-beam on edge, specially prepared with bolt 
holes and the web removed in way of the bolt holes, was fas- 
tened to the outside of the shell along the length of the 
vertical shell seam. A similar I-beam was fastened on the 
inside of the same seam. 

There were three holes in each of these I-beams, and cor- 
responding holes in the shell of the.tank. With these I- 
beams, the edges of the shell were forced into position and 
welded. 

After the vertical seams had been welded outside, the I- 
beams were removed and the inside vertical seams welded up 

These bolt holes, which were the only holes in the whole 
tank were then welded up. The joint between the bottom 
and the shell was made by setting the shell on the bottom, 
and consisted of one inside and one outside weld without 
any angle iron. The outside weld being the heavier. 

A 2x2x\%-inch angle iron was welded all around the top 
of the shell, heel and toe. 

The roof was welded in three -courses. The ends of the 
center course were slit in the middle, a V-shaped piece 
being cut out at each end. A 12-inch high block was put 
under the middle of the center course, which gave the roof 
the proper pitch and in this position the slits were closed 
and welded. This course was then put in place and welded 
to the top angle and the other courses lapped to the center 
course and welded to it and the top angle. There was no 
frame under this roof. 

The fittings were welded in the ordinary way. 

The tank was filled with kerosene on completion and 
found absolutely tight without a leak or sweat of any kind 
and has been in constant use for seven months. 

A number of similar tanks have been successfully welded. 








5,000 Barrel Tank. 





43 teet diameter, 20 feet high. 
Zottom of ye-inch plate. 
First course %-inch plate. 
Second 


course f-inch plate. 


Third course 44-inch plate. 
Fourth course #2 inch. 

Roof -inch plate. 

Size of shell plates 5x14 feet. 

1% inch laps throughout, welded from one side in top and 
bottom, from two sides in the shell, the heavier weld being 
on the outside and in downhand position. 

No chipping and caulking. 

The plates were rolled. 

Bolt holes every 36 inches. 

fk-inch plate and over welded with .165-inch dia. electrodes. 

Current value about 145 amperes. 

Plates under #s-inch welded with .134-inch dia. electrodes. 

Current value 125 

Average speed down hand welding 8 feet per hour. 

Average speed vertical welding 4 feet per hour. 


amperes. 


This tank was erected according to the standard for riveted 
tanks, in courses and each course was bolted together be- 
fore being welded, by bolts every 3 feet. 

A 2x2x%-inch angle iron was laid on the bottom along 
this outside edge, leaving a 34-inch space between the angle 
and outside edge of the bottom. The bottom flange of angle 


was welded to bottom. 


The first course set on the bottom and backed against the 
angle and course welded to the bottom all the way around 
the side by a %4-inch weld. The angle welded to this course 
from the inside of a %-inch weld. 

A 2-inch lap between each two courses. 

The outside welds were made for strength. The inside 
welds 

The 

The joints were simply welded in the ordinary way. 


to seal the joint between the two plates. 
plates were scarfed where three plates came together 


The top angle 2x2x%-inch was welded heel and toe ali 
around. 

The roof was of the ordinary type of steel roof with a 
center and radial plates. 
construction all 
welded in the simplest way, according to common practice, 
developed in structural, welding work. 

Welding on Large Tanks. the amount of work 
done up to date, it has been definitely established that the 


The angles and l|-beams and roof were 


From 


same procedure can be followed in the construction of any 


size of tanks. 


* * * 
Acid Tank. 

Acid tanks of various kinds are being welded. 

One acid tank was just completed. 

10 feet diameter, 15 feet high, %-inch plate (slide). 

Bolt holes every 36 inches. 

Plates rolled to shape. 

About 3 

Welded from the outside with a light sealing weld from 
the 


feet welded per hour. 


inside. 

* * * 

Agitator . 
24 feet diameter, 30 feet high. 
Cone top and bottom. 
All joints inside butted. All outside joints butt-strapped. 
feet. 
Welded from the outside only. 
Butt the inside. 
The plates in courses, rolled to shape. 


Bolt holes every 3 


joints welded from 
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Welded with .165 diameter electrodes. 
Current value 125 amperes. 

Bottom cone % inch. 

Shell % inch, ¥ inch. 

Top % inch. 

Estimated time, average 4 feet per hour 





WELDED RAIL JOINT COMMITTEE ORGANizEp 


At the request of the American Electric Raily 
tion, the American Bureau of Welding has 
organize a committee on Welded Rail Joints { 
oft having an authoritative investigation made 
types of welded rail joints now in commercial us 
is being very widely used in making street railwa 
more or less trouble has been experienced 
welded joints from breakage. 


un 


ot 


Little or no scie: 
exists as to the correct procedure to follow in 
by the various processes. Several of the larger 
are spending over a hundred thousand dollars 
such joints. 


mat 


A preliminary organization meeting was held 
at the office of Director C. A. Adams and a pl 
organization and conduct of the work was outlin 

The present plans are to organize a relatively 
mittee, including representatives of users, consume: 
the best technical experts in the field. A numbe: 
accepting membership have already been received 
larger railway companies. As the 


the committee is complete, a meeting wil} be call: 


soon as orgar 
sider the following points: 

(a) Preparation of a bibliography and critical s 
our present knowledge, including the gathering 
all available experience in this field. 

(b) Consideration of the result of (a) and the 
of specific experiments to be performed. 

(c) these 
searches to an appropriate laboratory or in the cas 


The assigning of each of experimei 
experiments to one or more appropriate operating 
These assignments would, of course, cover the m: 
whom these specific experiments will be conduct: 
Mr. E. M. T. Ryder, Way Engineer, Third Ave: 
way Company, has been elected to serve as tempora 
until the full or part [ 
elgineer can be secured. 


man time services of a pr 
Mr. Wm. Spraragen, Secret 
the American Bureau of Welding, is also acting as § 


of the committee. 





WELDING IN SHIP CONSTRUCTION 


With the extensive development of 
acetylene welding and their applications in the engi! 
industry during the last two or three years of the 
natural that shipbuilders, faced with the necessity ot 
ing production and maintaining costs at as reasonable 
as possible, are giving attention to welding both as 
plement to and a substitute for riveting. Most 0! 
already familiar with the varied applications of weldi! 
ship repairs, such as boiler repairs, worn parts and 
cracks in fireboxes, broken stern frames, Mor 
welding is extensively used in the construction and ass 
of a large number of important parts on the ship 


Electrically Welded Ships 


The Electric Arc Welding Committee of the An 
Welding Society, under the chairmanship of Mr. © 
Hobart, reports that a new stimulus has been given 
use of electric welding in ship construction. The exp¢ 


electric al 


etc. 


gained in ship repair work and the improved techniqu 








nvellns 


riveting and 


hin Ccé 


tresses 
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juring the last three years had the effect of attracting the 
of shipbuilders to electric welding as a method of 
yistruction. It was obvious that provided welding was 
je of effecting a joint between ship’s plating, equal to 
n strength and ability to withstand the complex 
imposed on the joints of a ship’s structure, there 
doubt that it would show considerable economy in 
The tests that 
nced shipbuilders that it was not only possible to effect 


s no 


or and material. were carried out con- 


stronger junction by electric arc welding than by standard 


that considerable 


economy in material was 
ted with welded joints owing to the reduction in width 
laps and butt straps, but also the additional advantage 


the welded joint was demonstrated by the fact that while 


the welds remained watertight up to their ultimate strength 


r ve 


arge 1S 


ne 


joints between keel plates and the larboard plate. 


riveted joints opened at the calking on the application 


ry little stresses. It is interesting to know that seven 


|-electrically welded ships are now in existence, a more de- 
tailed statement of which is given below: 


Covered Electrodes 


\ 


the 
The 
breadth, 


last December 


rks of the Electric Welding Company, 


A Swedish boat launched at 


Gothenberg. 
ft. 
6 in. 


are: Length, 52 
ft., and draft, 3 ft. 
the flat bottom type and the sides are smooth as if cast 

The 
ip has 5,655 ft. of welding of various thicknesses of metal. 
No. 2. 


ve Was 


mensions of the boat 6 in.; 


t.; molded depth, 7 The ship is 


one piece, butt welded joints having been used. 
A slightly larger boat of construction similar to the 
built at Caen, France, in 1919. 
No. 3. In June, 1918, the British Admiralty constructed 
electrically welded cross channel barge and its success in 
This 


pen- 


rvice has already attracted considerable attention. 
200-ton length 
ndiculars of 126 ft., molded breadth 16 ft. 4 in. and depth 
olded 7 ft. 
No. 4. 


Messrs. 


dead weight with a between 


9 in. The vessel has a flat hull. 

The electrically welded ship “Fullagar,” constructed 
& Co... Ltd., 
1920, is a coaster 150 ft. long by 23 ft. 9 in. beam 
The it ht. 
tons. When the 


Cammel, Laird and launched in 


¢ bt vary, 


1 11 ft. 6 in. deep to the main deck. draft is 


in. and the dead weight is about 500 


plates were joined end-on a butt weld with a strap behind 


A for the 


The lap 


as mostly used. similar construction was used 


elded joint is used in shell plating. Where joints are not 


required to be watertight, the welding is done in short lengths 


nat 


at 


ralt are: 


ith unwelded spaces between, the welds being placed alter- 

itely on either side of the frames. 
Bare Wire Electrodes 

No. 5. In 1915 an all 


\shtabula Harbor on 


weeded American boat launched 
Lake 
Over-all length, 42 ft.; beam, 11 ft.; molded depth, 

6 in.; draft, 40 in. 
ntrast to the 


innel barge. 


was 
Erie. The dimensions of the 
The hull plating was butt welded in 


lap the English 


The 


welding adopted by 
still 


cross 


boat is in continual service on 


Lake krie and none of the welds show any sign of weaken- 





ng despite the fact 


the 
in, 


occasion 


to 8 


that on more than one 


has acted as an icebreaker with ice 4 in. 


besides having been badly crushed between two ore 


6. A battle towing target 172 ft. in length was con- 
ed at the Norfolk Navy Yard. The total length of 
elding was approximately 5,040 ft., most of which was 


in a flat position. A detailed description of the target, 


ding a discussion of tests, costs, advantages, etc., was 
in the December, 1920, issue of the Welding Engineer 
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SMITH’S 


The Welding Line 
That IS Complete 


The completeness of Smith’s Oxy-acety- 
lene and Oxy-hydrogen Welding and Cut- 
ting Equipment is the result of an inten- 
sive and exhaustive study of the welder’s 
needs. No item or accessory has been 
overlooked—even to the smallest adaptors 
and connections. 








Smith’s Pony 
Automatic 
Regulator 


—supplies a small 
working gauge for light 
welding, carbon and 
lead burning. 

These handy little reg- 
ulatoyrs are accurate, re- 
liable, and are covered 
by as broad a guar- 
antee as the rest of 
Smith’s equipments. 


Smith’s Non-Automatic 
Regulator 


Furnished for 
Oxygen, 50 
lbs. or Acety- 

lene, 80 lbs. 





‘In small carbon and 
lead burning outfits, 
where an inexpensive 
regulator is required, 
the Smith’s Non- Automatic exactly meets 
the need. 


This piece of equipment clearly shows the 
efforts set forth by Smith’s Inventions, 
Inc., to meet the smallest need in welding 
equipment. 

Write for Our New 

Complete Cataloque 

Just Off the Press 


Smith’s Inventions 


Incorporated 


2617 4th St., S. E. 
Minneapolis, Minn. 








wet 
w 
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Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 
jobs Wanted—4 lines free. 
Other Ads—$1.00 per line, minimum 4 lines. 


Counted 8 words to line. Add 6 words for keyed address. 





Position Wanted—Oxy-acetylene welder of exceptional 
ability wishes to connect with a reliable firm in need of the 
services of a man capable of handling such a department. 
Address 1, care The Welding Engineer. 
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Position Wanted—All around Oxy-acetylene welder wishes 
to make connection with a reliable concern. Willing to work 
anywhere but Chicago positions are preferable. Specialist on 
steel. Can handle shop. Address 2, care The Welding Eng- 
neer 





Position Wanted—FEfficient welder capable of running shop 
and handling men wishes position. Nine years’ experience 
in light and heavy work. Well recommended. Address 3, 
care The Welding Engineer. 





Wanted—First-class oxy-acetylene welder with aluminum 
and automobile experience for job shop. International Weld- 
ing Co., 14th and Wazee Streets, Denver, Colo. 





Position Wanted—FExperienced welder able to handle a 
shop or to work and shop where big work is done. Nine 
years of welding during which time all kinds of metals were 
repaired under my torch. Address Thomas J. Blair, 20 Mont- 
gomery Street, Poughkeepsie, N. Y. 





Beginners’ Greatest Problem—Expert oxy-acetylene weld- 
ing and auto radiator repairing taught in your own shop on 
a 50-50 basis plus $100 and traveling expenses. Can give 
reference. John F,. Wrassee, Box 246, Frederick, Okla. 





The two-story building owned by the Merchant & Evans 
Co., at Twenty-first Street and Washington Avenue, Phil- 
adelphia, has been leased by the Reid-Avery Co., 1434 Brandy- 
wine Street, same city, for the operation of an electric arc 
welding and repzir works. 


The John Roebling’s Sons Co., Trenton, N. J., manufac- 
turer of wire rope and other wire products, are planning a 
500 by 850-foot, two-story addition for the production of cop- 
per and other wire. 


John Fox Weiss and Elmer R. Erb, Harrisburg, Pa., are 
organizing the Harrisburg Machine & Electric Welding Com- 
pany, Harrisburg. Manufacture of machinery and parts and 
the operation of a general repair works, is planned. 





TECHNICAL PROCEEDINGS FOR OCTOREF 
MEETING OF THE AMERICAN WELDInN 
SOCIETY 


199} 
él, 


The topics selected for inclusion in Proceedin 
October meeting of the American Welding Society 
uled as follows: j 

1. Welding Historically Reviewed—President S 

2. Welding Society Membership—Charles A. Me‘ 
3. Welding Society Administration—Actinge Se: 
M. Kelly. 

4. Necrology—Herman Lemp. 

5. Finances—Treasurer W. E. Symons. 

6. American Bureau of Welding and Nationa] | 
Council—Prof. Comfort A. Adams. 

7. The World’s Welding Work. 

8. Shipbuilding. 

9. Locomotive Work. 

10. R. R. Construction. 

11. Bridges and Buildings—Structural Work 

12. Cars and Vehicles 

13. Pipes and Conduits 

i4. Sheet Metal Work. 

15. Plant and Equipment Maintenance. 

16. Tanks and Boilers. 

17. Thermit. 

18. Commercial Gases. 

19. Gas and Arc Welded Seams. 

20. Graphite and Carbon. 

21. Metallurgy and Chemistry. 

22. Arc Welding. 

23. Automatic Welding. 

24. Resistance Welding. 

25. Preheating and Annealing. 

26. Cast Iron and Manganese. 

27. Non-Ferrous Metals. 

28. Wire. 

29. Production Cutting—Gas or Arc. 

30. Welding Accessories. 

31. Welding Plant Installation. 

32. Training and Compensation. 

33. Inspection and Tests. 





AMERICAN GAS ASSOCIATION CONVENTION SEES 
ROSY FUTURE 


Optimism for the immediate future and a general r¢ 
of business activity for the industry is to be the keynot 
the third annual convention and exhibition of the America 
Gas Association, the national organization of the manuta 
tured gas industry in this country, which will be held 
Congress and Auditorium Hotels, Chicago, November 7 to 

More than one hundred manufacturers will exhibit 
latest gas-burning appliances and the business sessions ot | 
convention will draw an audience of gas men estima 
at 1,500. 

Reports coming into Association headquarters show 
when the general business situation improves there will b 
tremendous jump in the demand for gas service. Th 
dustry is now making engineering and financial plans to ! 
this anticipated demand. 





Order Today — Jobbers Wanted in Every City 





LIBERTY WELDING & MFG. CO. 


4200-4208 Grand River Avenue, Detroit, Mich. 


LIBERTY ALUMINUM SOLDER permanently repairs Crank Cases, Aluminum auto hoods, auto bodies, manifolds—in fact anything 
made of aluminum. Guaranteed to give satisfactory results. Laboratory test shows 12,000 pounds tensile strength. Price $2.00 the pound, |() 
pounds or over $1.75. Shipment cash with order or C. O. D. except where satisfactory credit relations established. 


DISTRIBUTORS 


Big Three Welding & Equipment Co., 
Corner Broadway and Jennings, Ft. Worth, Texas. 


St. Paul We'ding & Manufacturing Company, 
174 West Third Street, St. Paul, Minn. 
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WELDING IN SHIP CONSTRUCTION 


(Continued from page 53) 
Proceedings of the American Welding Society in a 
Messrs. J. W. Owens and H. G. Knox. 
No. 7. A self-propelled barge is being constructed by elec- 
welding with bare electrodes by the SOS Welding 
Corporation of Brooklyn. The dimensions of this barge are: 
ngth, 52 ft.; beam, 15 ft.; depth, 7 ft. Omne-quarter inch 
te with both lap and butt welds are being used. The con- 
auction of the hull is of the modified V-bottom type. 
Conclusions: In general the advantages of electric weld- 
ng for ship construction may be summarized as follows: 
1) With the elimination of marking off, drilling or punch- 
countersinking and calking, a considerable economy in 
me and labor can be effected. 
2) By the reduction in width of laps and size of butt 


can 


traps a saving of from 5 to 10 per cent of material 
effected. 

3) Welded joints can be made that will withstand greater 
stresses than similar riveted joints and can be made equal in 
strength to the ship plating. 
the the 


weight of the shell plating will be possible without reducing 


$) Once practice is standard a reduction in 
the safety factor. 

5) A welded joint is oil and water-tight up to its break- 
whereas caulked liable to 


per cent of their ultimate strength. 


riveted and joints are 


ng point, 


ak badly at as low as 25 


WHERE WELDING IS HOT WORK 


Welders who think that their work has been hot during 
the recent hot wave can consider themselves lucky that every 
The Buckeye Welding & 


| Honduras. 
Supply Co., of Cleveland, recently sent a demonstrator to 


place is not as hot as 


Lima, Honduras, for the Dyer Company of Cleveland, 


builders of sugar refineries. “Charley” did the job, alright, 





1 COEF A 


1 


A Welding Job in Honduras. 


bt 





ithe had a hot time doing it, as evidenced by the following 
reports to Mr. Martin of the Buckeys Company. 
La Lima San Pedro Sula, Honduras, C. A., 
A. Martin, 

ie Buckeye Welding & Supply Co., 

o44-o2 West Sixth Street, 

‘eveland, Ohio. 

Dear Sir: 

- nally arrived in Puerto, Cortez, Sunday, and reached 
one plant at La Lima, Monday evening. Tuesday, the 3d, 
started on the job and finished the first belt yesterday. 

section weighs approximately four ton, so you can readily 


May 12, 1921. 
~~ 2 lay 1 1921 


c/o 'T} 


May Ist, 


See 


; what Iam up against, with gangs of natives and light chain 
blocks to work with. After chipping the casting I tried to make 
* Vertical weld, but not having any carbon blocks, I was not 
— sful. Incidently, I had a streak of bad luck. My acetylene 
line ew 


out and caught fire; result, a pair of badly 


. burned 
which laid me up for a couple of days. Finally 1 


decided 


arr 
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to fasten it with a couple of planks and turn it on end. By that 
time I had found a man who knew a little about weiding and 
induced Mr. Pheling to let him work with me. 

As they had no charcoal down here, we built a fire with wood 
and coke under the break and started in the center and worked 
toward one end and back again to the center and back to the 
other end, finishing about 7:30 that evening. This morning every- 
thing looks fine, the tram marks check up perfect so I have 
decided that it is O. K. 


This all probably sounds good to you, but believe me, as far as 
heat is concerned it resembles a spot that starts out like Heaven, 
but ends far from there. The thermometer registers around 120? 
and it got so hot that we had to build a roof over the casting. 
From 1:00 until about 3:00 P. M. it is utterly impossible to work, 
so we build the fire under it and leave it toast. Without exag- 
geration, it is impossible to lay a wrench down in the sun and 
pick it up a half hour afterwards with your bare hand. Between 
3:00 and 4:00 in the afternoon a cool breeze that is a life saver 
blows up and is fairly comfortable to work in until dark. 

After dark one doesn’t care much to go out, as the mosquitoes 
are very thick, to say nothing of the flies and ticks. Evenings are 
quite cool, and it is surprising the amount of covering that a 
person needs while sleeping. 

Bunk houses are extremely well laid out and very sanitary. 
Practically all of our meals are made from canned goods, and, as 
a rule, we have friefi bananas instead of potatoes. One thing, 
however, brings back fond memories (?) of the army days, and 
that is, three times a day frijole beans, and believe me, when I 
get back to the States I don’t want to see bananas or beans 
again for some time. 

If I have any luck I expect to finish the next belt the latter 
part of next week; and if I do, you can expect me back in 
Cleveland within a month. : 

They don’t seem to get newspapers down here, so I will appre- 
ciate your dropping me a few lines with bits of current news. 

Yours very truly, 
CHARLEY. 
La Lima San Pedro Sula, Honduras, C. A., May 17th, 1921. 
Mr. S. A. Martin, 
c/o The Buckeye Welding & Supply So., 
1544-52 W. Sixth Street, 
Cleveland, Ohio. 
Dear Sir: 


Just finished the second belt today, and I hope that it is the 
last one. There is quite a little more small welding, and I expect 
to finish that within the course of the next week or ten days. 


I have taken several rolls of pictures, but as I am not much of 
a hand at photography, I can do little more than hope that they 
turn out O. K. 


It is still as hot as—ever, and I sometimes wonder how some 
of the white men can stay here for years. Last Saturday two or 
three of us took a trip to San Pedro to look the town over. Went 
down on our private cars (flat cars). There is very little to see 
there other than the bar rooms and boy, they are something to 
wonder at, Old Scotch, Canadian Club, etc., at $2.00 a quart. Beer 
that AM BEER at 50 cents a bottle. As I never indulge, naturally 


P aE 
Oe a 


The Sun is almost Hot enough to Preheat the Job. 


I wasn't interested, but thought that the news might be of interest 
to some of you members of the ,Cleveland Oasis. (?) 


The Hondurian Army has its headquarters here, and its a sight 
for sore eyes. Practically all of them are barefoot, and no two 
with uniforms alike. I should judge from the condition of the 


buildings that the Old Boys must be pretty wild when it comes to 
shooting. The town is not very large, and they tell me that during 
that last revolution over 400 were killed in this. city. Souvenirs 
are plentiful down here, but most of them are made in the United 
States. Good hats cost you about $12.00. Good cigars’ at three 
cents apiece, and they also have what we call drift pins at one 
cent each. However, after three of the one-cent variety, a man ‘s 
ready for battle 

The oil in my lamp is getting low, also my news. and as the 
lamp is a good mosquito playground, I had better quit for the 


night. Regards to all the boys at the plant, and trusting to be 
back in the good old U. S. A. soon, I am, 
Yours very truly, 


CHARLEY. 
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Finish Your Welds With a “WODACK” 
PORTABLE ELECTRIC GRINDER 


You will also find the “WODACK” Portable Electric Drill equally 

handy in your repair shop. 

Both tools are fitted with the “WODACK” universal motor and will operate on 
C. and D. C. current. Write for descriptive circular. 


Manufactured Wodack Electric Tool Corporation 


y 
Office and Factory: 27 South Jefferson St., Chicago, U.S.A. 
prea 














CURRENT WELDING LITERATURE TWO RAILROAD CONTRACTS FOR WELDING 
WELDING WIRE FOR MILD STEEL:—A brief argument over the APPARATUS 
merits of Swedish iron for welding mild steel.—Acetylene and Weld- 
ing Journal, London, August. : : : : ; . 
An encouraging sign of business revival is fou 
SIDE LIGHTS FROM A CONSTRUCTION CAMP, by J. C. Blake.— large contracts for oxy-acetylene welding and cutti: 
Oxy-acetylene welding an essential to the modern consfruction | ‘ : oa vt 
camp. Welding in construction of huge California hydro-electric ment recently placed by the Baltimore & Ohio Rai! 
development.—Acetylene Journal, September. the Western Maryland Railroad with the Alexande: 


ACETYLENE GENERATORS, by David Baxter—Instructions on Co., of Baltimore, Md. These railroad contracts indi 

the care of generators and precautions to be taken.—Acetylene 3 . +s 

Journal, Septuainer. . ’ newal of purchasing activity among the railroads, 
on equipment that has demonstrated cost econo: 

STANDARD SAFETY CATALOG—Catalog of safety equipment peration 

and supplies, including welding goggles, asbestos gloves and cloth- CP¢ration. 

ing, welding and cutting torches, and oxygen and acetylene regu- 

lators. Published by Standard Safety Equipment Company, Chi- 





cago. GENERAL ELECTRIC COMPANY EXHIBITS AUTO. 
A WELDED LOCOMOTIVE TENDER TANK, by J. W. Murphy.— MATIC ARC EQUIPMENT AT CHICAGO 
Details of the construction of an 8,000 gallon tender tank by arc PAGEANT 


welding. The welding method eliminates the punching of rivet 
holes and promises a reduction in maintenance costs.—Railway 
Mechanical Engineer, September. . 

During the Pageant of Progress held at Chicago, rr: 
WELDING AND CI TTING, by Fred E. Rogers.—Instructions for tlhe General Electric Co. exhibited its automatic ar: 
the care and use of oxy-acetylene apparatus and equipment. 96 : —- ; 
pages, bound in paper. Contents: Setting up Welding and Cutting outfit. The machine comprises necessary fixtures 
Equipment; Learning to Weld; General Welding Practice; Boiler. s ’ abe ae i . 
and Tank Welding; Welding Machines; Oxygen Cutting; Mechan- !"8 4 bare metallic electrode wire to a welding 
ically Operated Cutting Torches; Generation of Gases. Price, $1.00. -ate require a2 ¢ stz arc leng suitahil 
Published by Davis-Bournonville Co., Jersey City, N. J. . mn requeres to hold a evemseaved” arc length. Suitable 
ings and adjustments are provided throughout th« 
THE STRENGTH OF WELDS—The Comité de la Chambre Syndi- 
cale de la Soudure Autogéne, France, noticing that the liquidation 
of war stocks was leading to the sale of great quantities of welded : . —_ eo ; 7 are ~~ 
cylinders made during the hostilities for carrying asphyxiating Colonel Washington A. Roebling, for many years vic: 
gases, took steps to prevent the use of such tanks for transporting dent of John A. Roebling’s Sons Company, Trenton, N 
industrial gases. A series of experiments showed that the tanks j ‘ ; , - eg 
in question had not been properly welded but that they could be been elected president, to succeed his nephew, Karl G 
rewelded so as to give satisfactory service.—Revue de la Soudure ling. 
Autogene, July-August. 














TYPES OF WELDS, by W. B. Purdue—Potentialities of the process. 
Melted steel Heat treatment. Flanged welds and fillet welds.— 
Canadian Welding Journal, July. 






AGENTS 


Sell THE WELDING ENCYCLOPEDIA during your spare tir 
or as you call on the trade. Write today for our plan 


THE WELDING ENGINEER 


South Dearborn Street CHICAGO, ILL. 


WELDING A TRANSMISSION CASE, by David Baxter—American 
Blacksmith Auto and Tractor Shop, July. 


DON'T THROW IT AWAY, by Harold F. Blanchard—Some striking 
examples of large savings effected by welding seemingly worthless 
parts.—Motor, August. 




















REGULATORS 


Are most vital part of apparatus 
used for welding—cutting or storage 
battery work—unless working prop 
erly good results can not be expected 
—"“U. S.” regulators and gauges are 
made right; properly tested and full 
guaranteed—write for catalog. 

Makers of famous U.S. Welding & Cutting Appa 


UNITED | STATES WELDING CO. 


MINNEAPOLIS . MINNESOTA 


— 


Old Regulators Repaired—Repair Parts on Hand for All Makes. 
——————————————————————————————————— 
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September, 1921 THE WELDING ENGINEER 


To Garage and — 
Automobile Mechanics 








OU men who read The Welding Engineer appreciate the value of a spe- 


cialized trade paper—one which treats a definite subject in a thorough 
manner. You know what it means to the man on the job to be able to put his finger 
on the information he needs when he wants it. 


Because many of the readers of The Welding Engineer are interested in the 
Automotive industry the publisher of The Welding Engineer has pleasure in 
announcing The Automotive Electrical Engineer, a new monthly publication which will 
be devoted exclusively to Starting, Lighting and Ignition. 


The field of Starting, Lighting and Ignition, so far as the transmission of 


direct information is concerned, has been in something like the same posi- 
tion as the frontier settlement—dependent upon “cross-lot avenues” of communication. 





Starting, Lighting and Ignition is the most important branch of auto-me- 
chanics, subjects of sufficient importance to the Automotive industry to war- 
rant the publication of a paper devoted exclusively to these subjects. 


In the past, the Starting, Lighting and Ignition problems of the service 


station man, the electrical equipment man and the garage mechanic have 
been treated by many of the leading Automobile trade journals of this country with 
beneficial results. ‘The time has arrived, however, when this branch of Automotive 
Engineering has reached a point where no one of the existing trade papers can de- 
vote sufficient space to Starting, Lighting and Ignition topics to keep the interested 
reader fully advised on these subjects. In other words, Starting, Lighting and Ignition 
is a specialized field and a specialized trade paper is needed. 


The Automotive Electrical Engineer will be run exactly like The Welding ,- 


a 


Engineer. \n other words the subscriber and the advertiser will geta run ,- 


* 





’ . . e ° * » 
for their money. If you are interested send me your subscription on, approval. e.. He 
. . 2” Shs 3 
2 ; 
” 2 CA 
Yours for Better OP gEs 
e Sosy 
a = . P e,e a > r ‘e 
Starting, Lighting and Ignition Oe s 
-. oe os 
a e., Pigg 
e - Pe ae 
AIOLA rN, wo SETS 
* e P 4 Pod Ss oo 
* Pal v's 
of sty ££ 
ul . Pi oi “ ¢ ae @ x =" _% 
608 South Dearborn St., Chicago o o ESOS J SC A SY 
Ore 2 2 








THE WELDING ENGINEER 





Septen 





ALUMINUM SOLDER 


ALLWELD 


This is not intended to entirely replace 
aluminum welding, but a real aluminum 
solder is a most desirable asset in the weld- 
ing shops. All detrimental characteristics 
of so called Aluminum Solder are elimi- 
nated. Write for sample. 








ALLOY WELDING PRODUCTS CO. 
80 Church Street, N.Y. 





LET’S GO as this “Welding Foreman” who severed } 
tions with a World Wide Concern to go into busin< 
own personal financing and initiative. 


AND GO by choosing material best by test, the same as ¢! 
Knowing success depended upon the reliability of mat 
technique, experience demanded he specify “MORE Oxy. 
Acetylene Welding FLUXES. { = 


AND GO by making your services demand recognitic 
“Welding Foreman,” whose purchases for the past { 
were: 

1916, $270.09 1917, $403.30 1918, $558.88 
1920, $506.40 


AND GO SPECIFY—“MOREY FLUX” on all orders, v 
liability dependability and quality are the most valuable ; 
to prosperity, as proven by a ‘“‘Welding Foreman’”’ th 
reputation. 


MOREY FLUX & CHEMICAL Co. 
PARKESBURG, PENNSYLVANIA 
Established 1912 


1919 487.56 


Incorpor 191 
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The Oxy-Thermalene Method of 
Welding, Cutting, Brazing, Etc. 


ACETYLENE OIL GAS PRODUCER 
the gas of greatest efficiency, economy 
and SAFETY. The only class of its kind. 
Saves 25% on gas and oxygen. 


FIRST CLASS REFERENCES 
Special Welding MACHINES, guaran- 
teed no flash back cutting and welding 
torches, and supplies. 


The Thermalene Co, Chicago Height’s. Ill. 








High Silicon Cast Iron Welding Rods 


Cast Aluminum Rods. 
Grey Iron and Aluminum Castings of all descriptions. 
WHOLESALE ONLY. 
WRITE FOR QUANTITY PRICES. 


The Iron City Foundry Co. Hamilton, Ohio, U. S. A. 
pase 











THE “ALTERNARC” 


Portable Cutting and Welding Machine 
“Carry It to the Work” 






THE ELECTRIC ARC CUTTING & WELDING CO. 


152-58 Jelliff Ave. Newark, N. J. 











BUCKEYE 
Cast Iron Flux. 35c Per Lb. 


Is made to help the welder do better work which is free from 
chilled spots and blow holes. BUCKEYE will keep the surface 
of molten metal free from carbon coating and allow the rod 
mix and flow freely into the casting. 


It is not an expense, but the means of cutting your cost and 
at the same time giving homogeneous welds. 


REGO Equipment 
THE BUCKEYE WELDING & SUPPLY C0. 


1544-52 W. 6th St, Cleveland, Ohio. | 


The House with a ‘‘No Reservation’ Guarantee | 
AND 


“urine LQUIPMENT 


OXY -ACETYLENE PROCESS 




















WELDING 


MPERIA 





A new mixing principle, a regulator that accurately controls 
gases, the greatest working range ever covered by ONE torch 
—are exclusive IMPERIAL features. Write for catalog 
Imperial Brass Mfg. Co., 517 S. Racine Ave., Chicago 


AU AUUUCUULAEQ ECA EDEN EAA ENLACE TANNA TANNA TT NAAT ETN TEE 





OXYGEN HYDROGEN 
SEAMLESS STEEL CYLINDERS 
I. C. C. SPECIFICATIONS 


WM. WHARTON JR. & CO., INC. 


30 Church Street NEW YORK CITY 











ATTENTION, WELDERS 


Make big money repairing Scored Cylinders and Cracked Water Jackets by the EVER STAY PROCESS. E 
instruations on making tools and applying EVER STAY METAL with an initial order of EVER STAY METAL AND FLUX. 


We GIVE you complete 








ey A ae This metal sold on a Money Back Guar 


0. D. No 


EVER STAY METAL 





TEV e. WEA WEASe co cccccc cde teh woe detcccccdccescceteceekands qececcccsecsecdroosseoe antee. All orders shipped C. 

EVER STAY SOD LOOM, for Aluminum.............0eceeeeeeeeeeeeeneeneseeeeeeeens $.96-Fer Found = Si. Se re. tan two pounds of 
metal. 

Bitten, te «=O EVER STAY SALES COMPANY = Bis. 5 0, oman xoor ihn 

paratus. 1501 Jackson Street, OMAHA, NEBRASKA wanted in every city. 








REPAIR SCORED CYLINDERS, WATER JACKETS, ETC. WITH LIBERTY IRON METAL. We sell complete outht 
for doing this work including initial supply of metal. Satisfaction guaranteed. Price $25.00 Complete. Full instru: 


tions with every outfit. Write us for further information as to profits, etc. 


LIBERTY WELDING & MANUFACTURING CO. 
4200-4208 GRAND RIVER AVENUE DETROIT, MICHIGAN 


— 




















AIRCO OX YGEN *» ACETYLENE 
SERVICE 


TS GOOD SERVICE 





We Are Proud 
of Airco Service 


We take pride not so much in produc- 
ing hundreds of millions of cubic feet 
of Airco Oxygen and Airco Acetylene 
yearly as in being able to perfect a 
service system capable of distributing 
this vast production promptly, efficiently 
and economically. 

There is an Airco Distributing Station 
near every Airco user. 


Air Reduction 
Sales Company 


Mfrs. of Airco Oxygen, Airco Acetylene 
Airco Welding and Cutting Apparatus 
and Other Airco Products 





Home Office : 
342 MADISON AVE. 
NEW YORK, N.Y. 


Airco Plants and District Offices: 


* Atlanta * Jersey City, N. J. 
Bethichem, Pa. Johnstown, Pa. 
*Boston - Madison, Ill. 
Brooklyn, N. Y. *Minneapolis 
*Buffalo *New York 
*Chicago *Oklahoma City 
j 7 *Cloveland *Philadelphia 
AIRCO . Coatsville, Pa. *Pittsburgh 
PRODUCTS —_ ——__—____2 Defiance, 0. *Richmond 
orld *Detroit *Seattle 
*Emeryville, Cal. *St. Louis 
Gloucester, N. J. Warren, O. 


Airco warehouses at intermediate 
points 

An Airco “A” *Denotes city contains both Airco Plant and 

Welding Torch ; District Office. Other cities contain only plants. 

being used to re- ° Address nearest District Office. 

place a_ broken 

lug on aie cast 

iron air pump 

cvlinder. 




















Send for Airco Book!et “‘The Technical Engineer’s Judgment of the Ov yace!y'enz Process.’’. |\Vention THE WELDING ENGINEER when uriting. 

















-—-----— 





THE WELDING ENCYCLOPEDIA 


—Judged by the Technical Leaders of America 


Below are reproduced excerpts from reviews of The Welding Encyclopedia which hav: 
appeared in the leading technical and engineering trade journals of the United States, 
publications whose editorial pages voice the most authoritative and progressive thought 
which our industrial world knows. 


“A very complete reference “Furnishes at once a com- 
and instruction book cover- plete reference and instruc- 
ing the fields of electric, gas- tion book on autogenous 
torch, and thermit welding.” welding by every variety of 
—American Machinist. method.’’"—R ail way and 


“Pied to. siely. how Locomotive Engineering. 


interested in welding with a THE WELDING “Brings together . . . a wide 
collection of definitions and ENCYCLOPEDIA range of knowledge con- 
explanations of the prin- bat eh welding pea. 
cipal _operations.’’ — Iron ee equipment and auxiliary 
Wadi Wika appliances for all classes of 
work.”” — Railway Signal 


“Contains a wealth of prac- Engineer. 


tical information on welding 


and should find a wide and 


useful field in the advance- ject of autogenous welding 


ment of the art of making by every method.”—The 
welds.”’—Power. Welding Engineer. 


““A complete reference and 
instruction book on the sub- 





The road to mastery of your craft lies through the acquisition of complete knowledge 
of it. The Welding Encyclopedia deals fully and impartially with every welding proc- 
ess. It grows more and more valuable through constant use. It replaces guesswork 
by scientifically directed effort. Every welder should own and use this book. 


CONTENTS 
1. Illustrated encyclopedia covering all words, 7. Boiler Welding.—An important subject for the 
terms, and trade names‘used in welding. welder to study. 


2.. Oxy-Acetylene Welding—Aluminum, Steel, Cast 8. Heat Treatment of Steels. 
Iron, Copper, Brass, Bronze. (Full instructions for 9. Rules and Regulations.—What can be welded 


welding each of these metals.) and what cannot be welded. Rules also govern the 326 Pages 
3. Electric Arc Welding.—Two: illustrated chap- installation and operation of equipment. ‘ 
ters on this process. 10. Charts and Tables.—A fund of welding infor. 375 [Illustrations 
4. Electric Resistance Welding.—Includes Butt mation at a glance. Includes color chart showing e 
Welding, Line Welding, Percussion Welding and Spot colors at .various temperatures. Bound in Cloth 
Welding. 11.. Condensed Catalogs.—Up to date information A 
5. Thermit Welding.—The most complete treatise about the leading makes of welding apparatus and Price $5.00 
on this process ever published. supplies. The Buyers’ Index is a convenient and re- 


6. Use and Misuse of Oxy-Acetylene Equipment. liable guide to the man who purchases or recom- 
—Tells how to get the best results from apparatus and mends welding apparatus. 
how to avoid costly accidents. 


A A A LA A A oA AL A A LS Send the Coupon 


9 Today 


The Welding Engineer Publishing Co. 


. Order with this cou- 
608 S. Dearborn St., Chicago, Ill. 


pon enclosing check 
or money order for 
five dollars. If, after 
keeping the book 
five days for exami- 
nation, you are not 
satisfied with it, you 


Gentlemen: 


Please send me a copy of The Welding Encyclopedia, for which find 
enclosed five dollars. | understand that | may keep it for five days for exam- 
ination and if it is not satisfactory | may return it and you will refund the 
purchase price. ; 


spel ansasane danemnectahabiehak et sanmmemacenennna ma eaaanineee ama ae RRS a may return it at our 

expense and the pur- 
Street a ---n-nnneeennneecnnseernnssennseennsernnnsetenseennsseconessnnsetenssteonecanuceeenneesuanecanasetnnaeenneees chase price will be 
Postoffi promptly refunded. 
ostofrice 
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